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~ TEE ICHNEUMON FLIES OF AMERICA BELONG- 
ING TO THE TRIBE OPHIONINI. 


BY CHARLES W. HOOKER, PH.D., 


Of the Massachusetts Agricultural College, Amherst, Mass. 


INTRODUCTION. 


This paper forms the major part of a thesis for the degree 
of doctor of philosophy at the Massachusetts Agricultural 
College, where it has been prepared under the supervision 
of Prof. Charles H. and Dr. Henry T. Fernald. To both, for 
the many ways in which they have guided and encouraged 
me in the work, I give my sincere thanks. 

The investigations contained in this paper are based upon 
the extensive collections of the United States National Mu- 
seum and the American Entomological Society in Philadel- 
phia. In addition to these the collections of the New York 
State Museum, the American Museum of Natural History, the 
Boston Society of Natural History, the Brooklyn Museum, 
the Leland Stanford, Jr. University ; the New Hampshire, 
Minnesota, Montana and Colorado State Agricultural Col- 
leges; the North Carolina Department of Agriculture, the 
Pennsylvania Department of Agriculture, Division of Zool- 
ogy, the Boll Weevil Laboratory of the Bureau of Ento- 
mology, U. S. Department of Agriculture, at Dallas, Texas, 
and other smaller collections have been carefully examined. 
All but four of the types existing in America, so far as 
known, have been examined and descriptions prepared di- 
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rectly from them, modified or added to by comparing with 
other specimens and the original descriptions. During the 
time that I have carried on this work material has been 
loaned, through Dr. H. T. Fernald, and assistance given by 
many persons. I am greatly indebted to Dr. L. O. Howard 
of the U. S. Department of Agriculture and Dr. Henry 
Skinner of the American Entomological Society for the 
loan of material; to Messrs. J. C. Crawford and E. T. Cres- 
son, Jr., for aid at the museums with which they are con- 
nected; to the Committee of Nomenclature of the Entomo- 
mological Society of America, for rulings on numerous 
problems; to Mrs. A. K. Dimmock, for information as to 
the habits of 7Zhyreodon morio, with specimens of its cocoons 
and of Encyrtus thyreodontis, its parasite; to Messrs. C. W. 
Johnson, E. D. Sanderson, William Beutenmiiller, W. D. 
Hunter and others for the loan of material; to Messrs. C. O. 
Waterhouse, Geoffrey Meade-Waldo and A. G. B. Bouquet 
for information in regard to types in the British Museum; 
and to Mr. W. T. Horne with regard to types in Havana, 
Cuba. 

This division of the subfamily was first proposed by 
Forster in 1868 as the Family Ophionoidz and first given 
tribal rank by Ashmead in 1894. Most of the work on this 
group has been done on European species by Brullé, Graven- 
horst, Foérster, Vollenhoven, Thomson, Taschenberg and 
Szepligeti, but Brullé, Taschenberg and Szepligeti have also 
described many American species. Among American work- 
ers, Cresson, Norton and Ashmead have described numerous 
species, but none of these have treated the tribe as a whole. 
Felt’s paper is the best for the North American species, but 
only covers the more common species of Ophion, Eremotylus 
and Enzcospilus. The largest American collections in this 
tribe are probably at the United States National Museum 
and the American Entomological Society in Philadelphia, 
but the Massachusetts Agricultural College has a good repre- 
sentation, and the British Museum has considerable unworked 
material. The largest number of types was found in the col- 
lection of the American Entomological Society. 
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Some European writers have added much confusion to our 
knowledge of this tribe by describing numerous new species 
from America without a proper knowledge of those already 
described. Many of these descriptions are too brief to make 
identification possible, and others are clearly synonyms. 

Mr. H. M. Russell began work on this tribe, and in 1906 
offered a senior thesis on the genera Agathophiona, Enicos- 
ptlus, Eremotylus, Ophion, Ophiopterus and Thyreodon as repre- 
sented north of the Isthmus of Panama. Upon his accept- 
ance of a position with the Bureau of Entomology at Wash- 
ington, his material was placed in my hands, and the bibli- 
ographies he had prepared and some other portions proved 
very useful. As he had studied almost none of the types, 
however, and had not completed studies on any of the 
species, it became necessary to repeat all he had done, and 
therefore I must assume responsibility for any errors or 
deficiencies discovered in this paper. 


TABLE OF TRIBES.* 


1. Second recurrent nervure joining the cubitus dehind the transverse 
cubitus, or interstitial with it; middle tibiz always with ‘wo 

APICAS PUTS. .e-sdeu-sssanccaceses Other (Non-American) Tribes. 

Second recurrent nervure joining the cubitus defore the transverse 
cubitus, or it is entirely wanting (Pharsalia Cr.); if it joins 

the cubitus dehimd the transverse cubitus then the middle 


tibice haye but a szzele apical: Spur... .::2c0ceis-cs-cscesacdsauncsas se 2. 
2. Middle tibize with zwo apical spurs; second recurrent nervure join- 
ing the cubitus defore the transverse median nervure........3. 


Middle tibize with only one apical spur; second recurrent nervure 

joining the cubitus dehkznd the transverse cubitus or entirely 

VIOLA VON Baca aene ce qaeceBa CHER eECRO aster er CroReErn Tribe NOTOTRACHINI. 

3. Antennz short, clavate; mesosternum beneath flat, mesonotum 
without parapsidal furrows. 

(Non-American) Tribe HELLWIGIINI. 

Antenne long, swbsetaceous (filiform); mesonotum usually with dis- 

Linch parapsidalfarroOwsS eer. se aesss-ee seen tere: Tribe OPHIONINI. 


* It has not seemed necessary to include tables from the Family 
Ichneumonide since any one using this paper will undoubtedly be able 
to recognize Ophionini, but such if desired can be found in Proc. U.S. 
Nat. Mus., No. 1206, pp. 10, 85 (Vol. 23, 1901), 1900. The table of 
tribes given here is that of Ashmead, slightly rearranged and modified. 
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Tribe OPHIONINI Forst. 
Ophionoide Forster, Verh. Nat. Ver. Pr. Rheinl., 25, pp. 141, 


TAGs Mags hei sessees Wide cttawsdaenceecotecnesteeeteaae amen 1868. 

? Ophioninze Cameron, Biol. Centr. Amer., Hym., I, pp. 288...... 1886. 

Ophionide Thomson, Opusc. Ent., XI, p. 1047, Fam.............e000 1887. 

Ophionine Cresson, Syn. Hym. N.A., p. 43, Subfam ................ 1887. 
Ophionini Ashmead, Proc. Ent. Soc. Wash., III, p. 277, Tribe 

WED aiceeew ah aoe dcckee shea shee dec tavevee be sees ena 1894 


es Davis, Trans. Amer. Ent. Soc., XXIV, p. 195, Tribe .1897. 
os Ashmead, Trans. Ent. Soc. Lond., p. 354, Tribe II...... 1900. 
ef my Smith’s Ins. N.Ji., p. 580) Tribe Il. casos 1900. 
ae ue Proc. U. S. Nat. Mus., No. 1206, pp. 84, 86, 
Tribe II (Vol. 23). Classification of Ichneu- 


Mon PLIES. .yhoceses becuse Coneeseeeradeneces coaeeneees 1900. 
a 4s Faun. Hawaiensis, Vol. I, part III, p. 341, 
Tribe UD sissties ccs incase secscesscbacetocnnassces aan 1901 


Ophionine Dalla Torre, Cat. Hym., III, p. 179, Subfam., XI...... 1901. 
Ophionini Fe/t, N. Y. State Mus., Bull. 76 (19th Ent. Rept.), pp. 
LOA 2S consi Seadelendscaseesavcedees oh vasenet snes sea Cet eee eREeee 1903. 


FATA. V <ci s<usdeesecnsncnas auednenecederenseeee eae 1905. 
Ophionini Schmiedeknecht, Opusc. Ichn., XVIII, p. 1416, Tribe II..1908. 


Median tibize with two apical spurs, wings without areolet, 
discocubital cell receiving both recurrent nervures, antennze 
long, filiform. 

Type of tribe.—Ophzon Fabr. 

To this tribe belong the true Ophions—insects belonging to 
the Genus Ofhzon and its allies, which may be distinguished 
from all the others in the subfamily, except the Hellwigiini, 
by their venation, the discocubital cell receiving doth recur- 
rent veins. The Ophionini are however readily separated 
from the Hellwigiini by the long filiform antennz, short and 
clavate in the latter, and as the Hellwigiini are so far as 
known entirely European there need be no confusion. These 
characters, with the usually strongly compressed and falcate 
abdomen, readily separate the members of this tribe. This 
division of the subfamily was first proposed by Forster in 
1868 as the Family Ophionine, and first given tribal rank by 
Ashmead in 1894, since which time it has been generally 
recognized. 
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DISTRIBUTION. 


The Tribe Ophionini comprises about thirty genera of 
which only eight have been found in America. Of these 
Ophion, Enicospilus and Evemotylus have a world-wide distri- 
bution, but among the others, most of the species are Ameri- 
can; members of the tribe range in America from Sitka, 
Alaska, to Chubut Territory (Patagonia), Argentina, includ- 
ing the West Indies. Most of the species are tropical or sub- 
tropical, but some range into the Boreal Zone; Ophzon bzl2- 
neatus apparently ranges from Alaska to Patagonia, Exzcos- 
pilus purgatus from Alaska to Chili, and Thyreodon laticinctus 
from Central Mexico to Chili. 


TABLE OF GENERA. 


1. Discocubital vein angularly broken and appendiculate................ Ce 

Discocubital vein xot angularly broken, straight or bent............. 3p 

2. Labium abnormally lengthened, nervellus broken slightly above 
the middle, nervulus postfurcal to interstitial. 

Agathophiona West. 

Labium zorma/, not lengthened, nervellus broken at or below the 


middle, nervulus antefurcal to interstitial.....Ophion Fabr. 
SeClaws s7mple: not pectinate.. .cc.25.dsdesccesecescnseteec Retanisia Cam. 
CVA WS) POCLEIL OTE was s2os0 cate sucicscnsscos sdelnemetnensstssaccdecatecussceetseeccadaes sees 4, 

4. Discocubital cell with one or more macule...Enicospilus Steph. 
Discocubitallcellizez/ Lowi mMacwles esses. sescesecee needs oasesecse es eacies oe soe 5. 

5. Nervellus straight, not brokeD..............c.eeee0es Ophiopterus Br. 
INGiVellttS A701 A71y OF ORE sce ccchecsocstissoaccccsescssheseceesesessetees esses 6. 
oweNenvellus: prokentabove thenumiddle oo. -.s-1-ca-.escescecareccestceseacenere=e if 
Nenvellis) broken a@fion below ithe middlescicc.cs:.c-se-esrsecessrcesssnceec ¥). 


7. Ocelli /arge, close to each other and to the tops of the eyes. 
Athyreodon Ashm. 
Ocelli smalZ, well separated from each other, and from the tops of 


THO) CY ES irsshsestces.ccccrccsctescssaesssatwonsesssseecssessacsescuecumesisece sees 8. 
SPANTEMOM WANS 2277 ‘StS IMA eis sees eden cece civebers cost sences Ophion Fabr. 
Anterior wing without stigma ..............eeceeeeeeeeee Thyreodon Br. 


9. Radial vein with the basal half slezder, not thickened. 
Ophion Fabr. 


Radialevein with basal) hall vA7z26REned se nec.secese cee seee cee n een eeshe ses 10. 
10. Base of radial vein straight..................2.00 Ophiomorpha Szep. 
Base: of radial vein beit:c. 23. ccicesereives Huntisboct Eremotylus Forst. 
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EXTERNAL ANATOMY. 


Head (P1. I, fig. 4).—The hypognathous head is large, 
viewed from in front usually as broad or slightly broader than 
high, rarely higher than broad ; when viewed from above obli- 
que in outline and somewhat hollowed out behind. The com- 
pound eyes are usually large, extending almost to the base 
of the mandibles; rarely small, distant from the base of the 
mandibles and more narrow; the anterior margin is usually 
emarginate opposite the antennal fosse, but is sometimes 
only slightly so, being almost straight. Each eye is some- 
times surrounded by a more or less distinct crenulated carina. 

The three usually prominent ocelli are located on the ver- 
tex between the tops of the eyes, in the form of a triangle, 
which varies somewhat in shape and size. The size and dis- 
tance of the ocelli from the tops of the eyes vary in differ- 
ent genera—and somewhat in different species—the latter 
from twice the diameter of the ocellus in 7hyveodon, to little 
or practically nothing in Athyreodon, with the other genera in- 
termediate but nearer Athyreodon. A few species of Ophion 
have, however, small ocelli and some species of 7hyreodon, 
especially 7hyreodon spectabilis, indicate that the size is not 
well fixed. I have seen specimens of this species which ap- 
parently bridge the distance between the large and small 
ocelli of Athyreodon and Thyreodon. 

The vertex is not distinctly separated from the occiput, 
except in Ophion costale, where a distinct carina runs from 
the tops of the eyes to the posterior ocelli, though similar 
but indistinct carine sometimes occur in other members of 
the tribe. 

The vertex is usually smooth, sometimes rugose, aud often 
with a median carina running from the anterior ocellus to 
or below the antennal fossz; these, located slightly above 
the middle of and not far from the eyes, vary somewhat in 
size and depth and are sometimes inclosed by a distinct 
carina. The long filiform antennz are divided into a scape, 
pedicel and flagellum of about 61 segments, the number 
varying somewhat. The frons, which is continuous with the 
vertex, extends to or below the base of the eyes. It usually 
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bears no distinctive marks, but more or less evident tubercles 
are sometimes present below or between the antennal fosse. 
The clypeus is not separated from the frons above but at its 
outer margin is a more or less distinct fovea, deep and oval 
or sometimes shallow and more elongate, with a furrow ex- 
tending from it to the base of the mandibles; the anterior 
margin of the clypeus is rounded, or somewhat pointed in 
the middle. The mouth parts vary but little in this group 
so far as as I have seen, and are not of value in determining 
species; the only difference is a slight variation in size in 
different species. The mandibles are long, slightly curved, 
bidentate and tipped with, or in some cases entirely, black; 
one of the teeth being somewhat longer. 

Behind, the head is somewhat hollowed out. 

The ¢horax is smooth or more or less distinctly punctate 
and the thoracic sutures are often keeled or crenulate, espe- 
cially between the pleure. 

Prothorax (Pl. I, figs. 1, 3).—The prothorax is divided 
into two parts: the slender collar which articulates above 
with the head, and bears the anterior legs below, and be- 
hind this on each side a triangular shaped piece extending 
back to the insertion of the anterior wings. The collar fits 
into a sort of socket in the front of the second part and meso- 
thorax and is hardly visible from the side. Beneath, a weak 
median groove runs from the articulation with the head to 
between the insertion of the coxz, dividing the collar into 
lateral lobes. 

Mesothorax.—The mesonotum is a broad plate lying be- 
tween the anterior wings, prothorax and the metathorax with 
its edge frequently carinate. It is somewhat convex, usually 
with more or less distinct parapsidal furrows running from 
the anterior border to and converging on the posterior 
border. They are sometimes distinct only in front, some- 
times broad and crenulated or with one or more carine, and 
sometimes join at or before the posterior border. 

Behind the mesonotum but separated from it by a deep, 
more or less distinct furrow lies the scutellum. Its center 
is convex and circular or somewhat elongate, with more or 
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less distinct lateral carinze which usually connect it with the 
mesonotum in front and sometimes unite behind. In some 
species these carine are high and the front of the scutellum 
appears deeply excavated, in others they are indistinct. 

The broad mesothoracic pleura lies below the anterior wing, 
its posterior edge being frequently crenulate or keeled, the 
suture running obliquely from the base of the anterior wing 
to the posterior edge of the mesocoxa, where a small projec- 
tion articulates with a similar one from the metapleura and 
apparently serves to prevent too great flexure of this seg- 
ment of the leg. There are no sutures or other marks be- 
tween the pleura and sternum, and I have observed no 
characters on the latter which are useful in distinguishing 
species. 

Metathorax.—The metathorax proper is a narrow band 
which lies directly behind the mesothorax, bearing the poste- 
rior wings above and the posterior legs below. It has no 
distinctive characters and is so closely joined to the median 
segment—which I have everywhere referred to as the meta- 
thorax—that I have not mentioned it in descriptions. It con- 
sists of a narrow dorsal band, composed of the pleura and 
postscutellum, partly separated by the insertion of the poste- 
rior wings, and a narrow ventral section—epimeron—extend- 
ing back below and closely attached to the median segment 
and bearing the posterior legs behind. 

Median segment.—The median segment, or, as I have every- 
where called it, the metathorax,* is rounded, sometimes with 
the back part of the metathorax proper almost globular, 
but generally more or less flattened behind and sloping to 
the insertion of the abdomen. In the Genus Ofphzopterus, 
however, it is produced behind into a distinct neck. ‘The 
surface is smooth, more or less strongly, finely or coarsely 
rugose, rugose-striate or reticulate or rarely almost granulose. 
A more or less distinct median longitudinal furrow fre- 
quently runs from the insertion of the abdomen to the poste- 
rior edge of the metathorax proper, but in some species this 
is wanting. 


* In all descriptions of American species of this tribe, it has been 
referred to as the metathorax and a change would lead to confusion. 
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Wings (P1. II, fig. 8).—The wings are quite large, usu- 
ally hyaline and often irridescent, though frequently, espe- 
cially in Zhyveodon and Athyreodon, more or less colored 
with fuscus, fulvus or fuliginous, sometimes with a violet 
reflection, and in some species entirely black or cyaneous. 
The surface is sparsely covered with very fine, short hairs, 
but a glabrous area frequently occurs in the discocubital cell. 
It has seemed best to follow in this paper the nomenclature 
of veins and cells used by Cresson and others, and this is 
given on Plate II, figure 8. 

Anterior wing.—A well developed stigma is present in 
most members of this tribe, but in 7hyreodon and Athyreodon 
itis lacking. The discocubital cell receives both recurrent 
veins—which vary in length in different species—and in the 
Genus Lzzcospilus contains one to three yellow chitinous 
thickenings called macule. ‘The number, size and shape of 
these maculz seem constant in some species but in others 
variation is evident. The discocubital vein is angularly 
broken, angularly bent or arcuate, sometimes slightly sinu- 
ous, and this difference in shape has been given generic 
value. In Agathophiona, and Ophion it is usually angularly 
broken and appendiculate with a short stub of a vein—ap- 
pendix—extending from the point of the angular out into the 
discocubital cell—but in some species only angularly bent 
or arcuate and without an appendix. In the other genera it 
is arcuate or slightly sinuous. The radial vein is slender 
throughout and straight, except in the Genera Avemotylus 
Entcospilus and Ophitomorpha where it is thickened and more 
or less bent, or in some species angularly broken near the 
stigma. Thisis, I believe, the older condition showing where 
the second transverse cubital vein originated. The place of 
connection of the transverse median vein, or, as I have called 
it for brevity, zervulus (thereby following European writers), 
and the median vein, varies in different species; in some it 
meets the end of the basal vein—when it is called zxzterstztzal 
—or is nearer the body—refurcal or antefurcal, in these cases 
uniting with the discoidal vein (which is Cresson’s name for 
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the median beyond its union with the basal vein). In others 
it is zuterstitial, or nearer the apex of the wing—/fostfurcal. 
Transparent spots, called bullas, occur in the discocubital and 
second recurrent veins. ‘The discoidal and cubital cells are 
confluent, and as there is no areolet this portion becomes a 
sort of appendix. The third discoidal cell is in most Ophions 
short and thick, but in O. costale, as in the other genera, it is 
long and narrow. 

Posterior wing.—The only important character in the poste- 
rior wing is the shape of the transvere median vein, or, as I 
have called it—following the European writers—the xervel- 
lus. This is broken in most genera, but in Ofhzopterus it is 
straight. In 7hyreodon and Athyreodon it is broken well above 
its middle, and in Ofhzon it is usually broken below the mid- 
dle, but in a few species at or above this point. 

The frenal hooks are borne on the anterior margin in two 
places, along the base of the radial cell and frequently near 
the base of the median cell. The number varies consider- 
ably in a species and often on the two sides of an individual. 

Tegule.—The tegula is a small chitinous plate lying over 
the base of and separating the anterior wing from the side 
of the mesonotum and propleura in front and the mesonotum 
above. Its surface is smooth or sparsely pubescent. In 
Ophiomorpha the tegule are rudimentary or wanting. 

Legs.—The legs are long and rather slender, the anterior 
being shortest and the posterior longest. The coxe and 
trochanters are unarmed, but are with the rest of the legs 
more or less sericeous or pubescent. The coxe are large 
and closely articulated with the body, the posterior being 
usually larger. The shape is conical or subconical, with 
the insertion of the trochanter dorso-apical. The unarmed 
femora vary from each other only in size. The anterior 
tibia is the only one which is shorter than its femur, and 
bears at its apex, below, an articulated tibial comb. This, in 
connection with a similar comb on the base of the first tarsal 
segment, forms a cleaning apparatus often seen in Hymenop- 
tera. Each of the median and posterior tibiz have two api- 
cal spurs, of which the inner is noticeably longer. 
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The five tarsal joints vary only in length, the first being 
nearly as long as the other four, the others, except possibly 
the last, gradually decreasing in length beyond the first. At 
the apex of the last tarsal segment is a pair of well developed 
curved claws between which is a large pulvillus. On the 
inner side of the claw between its base and apex are, except 
in Retanista, several teeth (pectinate). In Ophzon these are 
rather fine, while in Thyveodon and Athyreodon they are 
coarse. Aside from size, and the presence of two tibial 
spurs instead of a cleaning apparatus, the posterior legs dif- 
fer but little from the others. 

Abdomen (Pl. I, figs. 2, 5).—The first true abdominal 
segment is the median segment, propodeum or, as I have 
called it following other writers, the metathorax; this has 
already been described under the thorax. Aside from this 
the abdomen consists of seven visible segments, with a pos- 
sibility that in the male the seventh is really the seventh 
and eighth fused. It is long, falcate and usually strongly 
compressed laterally except in Ophzion bzfoveolatus and the 
Genus Retanista. The first two segments are usually some- 
what cylindrical, and slightly enlarged at the distal ends; 
beyond this the abdomen is enlarged more or less acutely, 
depending on the genus and species. In Ophzopterus it is 
narrow throughout while in most of the other genera it is 
enlarged beyond the second segment. At the apex are the 
two short, clavate cerci often seen in other Hymenoptera. 
In the female the apex of the abdomen is abruptly truncate 
and from its lower edge projects the ovipositor, with its base 
hidden in a groove and its apex protected by a short sheath. 
In most of the genera it is short and stout, but in Ophzop- 
terus it is longer and more slender. 

In the male the apex of the abdomen is more gradually 
narrowed and with two subtriangular clasps below. Differ- 
ence in the shape of these has been given specific value by 
some, but this seems questionable. Between these and 
sometimes projecting below them is the short, stout penis. 

Sexual distinctions.—Aside from the presence of an ovi- 
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positor in the female and distinct claspers—copulatory organs 
—in the males, there is little difference between the two 
sexes. 

VARIATION. 


Variation in color, venation and structure is noticeable 
in some members of this tribe, and especially in the genera 
Ophion, Entcospilus and Eremotylus. WHere the color of the 
body varies in some species from luteous to ferruginous, or 
fuscous, and normally hyaline wings become tinged with 
fulvous or fuscous, while—in 7hyveodon—the amount of black 
in the wings varies widely. The amount and strength of 
areolation of the metathorax, the character of the radial vein 
in Evemotylus, and that of the discocubital vein in Ophzon 
vary considerably ; the latter being in some species angularly 
broken and appendiculate to arcuate. The size of the ocelli 
has hitherto been considered constant and has been used as 
a specific character, but some specimens of Athyreodon and 
Thyreodon indicate that this is not entirely fixed. The num- 
ber of frenal hooks has been used as a general specific char- 
acter but varies considerably in a species, and often even on 
the two wings of a specimen. 

So far as known there are no cases of mimicry in this 
tribe, but Dr. Ashmead thought that “7. flammipennis 
mimics some of the spider-killing wasps—Ceropalidze—so 
common in its habitat.’’ 


ABNORMALITIES. 


No records of abnormalities in this tribe have come to my 
attention, but while studying the group I have found several 
more or less abnormal specimens. One specimen of Zvemo- 
tylus macrurus in the Massachusetts Agricultural College col- 
lection has an extra anterior wing on the left side, articu- 
lated just in front of the normal anterior wing.* This extra 
wing has the venation characteristic of the species and ap- 


* The specimen was so dried that in spreading the wings to bring 
out the abnormality for exhibition the extra wing was broken off, but 
Prof. C. H. and Dr. H. T. Fernald testify to the validity of this 
abnormality. 
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parently, though both are of normal size or slightly larger, 
caused no trouble, for the specimen is otherwise normally 
developed and in good condition. Abnormal veins or stubs 
of veins (appendices) are not uncommon in either the ante- 
rior or posterior wing. The type of Ophion abnormis has 
an abnormal appendix in both anterior wings, extending from 
the lower part of the discocubital vein—below the angular 
fraxure—into the third discoidal cell. Another specimen of 
this species in the American Entomological Society collec- 
tion has a similar abnormal appendix, but in the right wing 
only and nearer the angular fraxure. A specimen of Eremo- 
tylus macrurus from the same collection has in the right 
posterior wing an abnormal vein parallel to the upper part 
of the nervellus—above the fraxure—and connecting the dis- 
coidal and cubital veins, thereby forming an abnormal cell. 
In the left posterior wing this vein is present as two short 
appendices which do not quite connect in the middle. A 
specimen of Ophiopterus ferrugineus in the United States 
National Museum, and one of the cotypes of Wototrachys 
annulicornis has an abnormal appendix in both anterior wings 
extending from near the outer end of the radial vein into 
the second cubital cell. 


GEOLOGICAL HISTORY. 


Comparatively little is known of the geological history of 
the tribe, but specimens have been taken in the Tertiary and 
Quarternary. Serres records Ophion “‘ from the lower Oligo- 
cene of the Tertiary at Aix in the Provence, Frankreich,”’ 
and Sordelli records “‘ Ophion or Campolex from the Quarter- 
nary at Pianico, Italy. Scudder states that the family Ich- 
neumonide is well represented in Tertiary deposits, though 
no great number has yet been described. Most of these 
have been published under the generic names Pimpf/a and 
Ichneumon, the former being represented by seven species 
from Aix, Radoboj, amber, and British Columbia, and the 
latter by four, from Aix, Oeningen, Radoboj and Utah, be- 
sides which there are references to others in amber and at 
eis?” 
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LIFE HISTORY AND HABITS. 


Most of the different members of this tribe are often seen 
flying slowly about shrubbery or in the tall grass during the 
day from April or early May till late October, but in the 
tropics and occasionally even in parts of the United States 
they are taken at various times during the rest of the year. 
In cloudy or wet weather they seek some sheltered place— 
at least the diurnal species do—and very little is known of 
the nocturnal forms, O. dzfoveolatus, etc. The “‘longtailed ”’ 
and “‘ purged’? Ophions—Evemotylus macrurus and Enicos- 
pilus purgatus—Ophion bilineatus and Thyreodon morio are 
most commonly taken and are most abundant in most collec- 
tions. The females are more common in museum material 
owing to their activity in searching for suitable hosts for 
their eggs, a fact well brought out by the Cornell trap-lantern 
records which show that only 87 males were taken to 485 
females. 

The method of oviposition is probably the same for all the 
members of this tribe, but the shape of the egg and the 
larval habits, though not well known, appear to vary some- 
what, at least the records do not agree. Trouvelot describes 
the oviposition of Aremotylus macrurus as follows: ‘“‘ When 
an Ichneumon detects the presence of a worm she flies 
around it for a few seconds, and then rests upon the leaf near 
her victim ; moving her antenne very rapidly above the body 
of the worm, but not touching it, and bending her abdomen 
under the breast, she seizes her ovipositor with her front 
legs and waits for a favorable moment, when she quickly 
deposits a small, oval, white egg upon the skin of the larva. 
She remains quiet for some time and then deposits another egg 
upon the larva, which only helplessly jerks its body every time 
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an egg is laid.”” Dr. Felt adds that “eight to ten eggs are 
deposited in this manner on the skin, adhering by means of 
a cement or glue exuded at the moment of oviposition. A 
few days later they hatch and the larve eat their way under 
the skin of their victim, feeding on the fatty portions of the 
host at first, but later most of the tissues are devoured. The 
miserable victim of these parasites drags out a weary exist- 
ence and usually perishes in the pupal state, rarely before. 
As a single victim will provide food for the development of 
but one or two parasites, the weaker ones perish.”’ 
Duncan’s account does not quite agree with this, for he 
writes: “The Ophionidz have a small ovipositor and deposit 
their eggs ezther within caterpillars that feed on leaves in 
broad daylight, and are unsheltered, or upon their skins. The 
eggs are somewhat remarkable and have been carefully ex- 
amined. They are oblong, and havea long twisted peduncle, 
which is fixed in the skin of the victim. The young larva on 
hatching breaks its eggshell on the side remote from the 
peduncle, allows its body still to remain within the peduncu- 
lated shell and thus attacks the caterpillar in safety, not en- 
tirely leaving the eggshell till it has eaten a hole in the side 
of its victim.’’ Dr. Packard’s observations corroborate this 
statement for Panzscus geminatus, but Dr. Weed states that 
“the Ophion larva is known to feed externally as the nigger 
wasps, Bembecide, etc., the egg being strongly fastened to 
the skin of the victim.’”’ The views of Duncan and Weed 
may apply to some members of the subfamily Ophionine, but 
do not apparently to all members of the tribe Ophionini. 
The larva, a footless grub, feeds internally or semi-internally, 
first on the fat bodies, later upon other tissues, and as there is 
only enough food for one or two parasites the remainder die 
in the struggle. The host usually lives long enough to spin 
its cocoon and pupate, in which case the parasite does not 
need further protection, and often does not spin a cocoon. 
This habit is common with £. macrurus and others which prey 
upon hosts, spinning stout cocoons, such as the saturnians, 
etc. The parasite always causes the death of the host, and 
sometimes the host dies before it can spin up, in which case 
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the parasite usually crawls to some protected place and spins 
a cocoon of its own. Thus the cocoons of £. purgatus are 
often found in the soil or under some shelter where its host 
has transformed, and it is probable that such is the case with 
all species infesting larvee that do not spin stout cocoons be- 
fore pupating. The cocoon when spun is compressed oval, 
made of fine silk threads tightly glued together with a fluid 
which sometimes gives it a dark-brown color. The color 
varies somewhat, but is usually dirty brown or some shade 
of brown, often with a median transverse, or rarely with a 
lateral longitudinal band. The interior is often of a lighter 
color. The mature larve of &. macrurus, at least, pass the 
winter within the cocoon, pupating in early spring. Nothing 
is known of the food, mating habits, etc., of the adults, but 
it is possible that they feed on decaying animal and vegetable 
matter, since Dr. Ashmead states that they are attracted to 
such substances. Morley states that ‘many kinds of Ophion- 
ine, including the big red Ophion luteus, are freely attracted 
by sugar. No insect is more fond of sweets, and none more 
indifferent to bright colored flavorless objects than the Ich- 
neumons. Ophions and Ichneumons will not return to 
flowers if frightened away.’’ The common Ophions may 
often be taken around evergreens where they seem to be 
attracted by the resinous juices. 
The literature relating to their biology is as follows: 


Prouvelot; Am. Nat.) Ll, pp. iSO-Ol, fo diccccccccccsccuctensseseccneene eee 1867. 
Riley, Fourth Ann. Rept. Ins. Missouri, p. 107, ff. 37, 38.............. 1872. 
Vollenhoven, Pinacographia, p. 44, Pl. XXVIII, ff. 1-6............... 1880. 


Bridgman and Hitch, The Entomologist, XIII, pp. 28-32, Pl. L...1880. 
ef ** Idem, XVIII, pp. 122-128, No. 5, Pl. IL.....1884. 


Duncan, Transformations of Insects, pp. 2-3...........cccccecccccscsseees 1882. 
Lintner, Ins. N. Y., First Rept., pp. 103-110 (parasitic on Nephe- 

lodes eittns GED) ois descSeeogcasauiouiedacesenecesanes once see eee 1882. 
Packard, Third Rept. U. S. Ent. Comm., p. 128, Pl. I, £33 

(Larva of O. purgatus from Saicaune) iseeevbee cone venceeeaa 1883. 
Jack, ‘Can. Ent... XVII, pu: 2) s.cscssosesegseccsassscevscessavessot oeeatdeeenenaa 1885. 
Webster, F. M., Rept. U. S. Dept. Agr., 1884, p. 289 (parasitic 

ODL LVCMALUS) iiccccssccceoenccvas cu oareeusabeskenteraedecttee ae eae 1889. 
Cresson, Syn. Hym. N.A., pp. 40-43, 200.........2.ccecaceusannsceeeeuneee 1887. 


Riley, Ins. Life, III, pp. 55-276 (feeding habits of larve, ex- 
LETHE): visodssconsessesesseverdsosse ve cdueseancenscuenerucewsueneeehe a aaammnm 1891. 
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Fyles, Twenty-fifth Rept. Ent. Soc. Ont., p. 55, fig. 38............... 1894. 


Packard» Nextbook of Hnt., p: Sii7; figs, 488, 498 N ee. wos..c.ces 1898. 
Morey. british Ichneumons, I, pp. 21-50) ic..5. sccccersecensswoscoccceesosne 1903. 
Felt, N. Y. State Mus., Bull. 76 (nineteenth Rept. State Ent.), 

BSP, OP SDS aatonae cninscises ones sonvh tee sonnosment gnuararsmenmeaperestvsskness. 1904 
Hitchings, Third Ann. Rept. State Ent. Maine for 1907, p. 12.....1908. 
Fiske and Thompson, Journ. Econ. Ent., II, pp. 450-460............ 1909. 


EcoNomMIcC IMPORTANCE. 

The members of this tribe so far as known are beneficial 
parasites. Among them are some of our larger and more 
common parasites, to which much credit is due for controlling 
a number of insect pests. Most of the species attack lepi- 
dopterous larve, including the army worm, cotton worm, 
zebra caterpillar, the large cecropia larve, etc. Ophzon 
btfoveolatus, however, apparently confines itself to white 
grubs, the larve of Lachnosterna.* The host list of this 
tribe is very incomplete, especially for the tropical species, 
but the abundance of many of these indicates that they are im- 
portant for they cause the death of the host always. Ofphzon 
luteus,a European form, hasa host list of over thirty species, 
and some of the American members of the tribe may prove 
to have as many. Experiments at Cornell University show 
that several species, at least, are attracted to lights in large 
numbers, a fact which must greatly diminish the value of the 
trap lantern as a means for destroying insect pests, unless, 
as in the case with some moths, the female ophionines 
deposit most of their eggs before they will come to light. 


DISEASE. 

Mr. Bitterman, of Nuecestown, Texas, states that he ‘‘ was 
stung on the neck by a specimen of Panzscus geminatus which 
had been attracted to a lamp. Serious inflammation soon 
resulted, which in a few days developed into a swelling. 
The swelling increased in size until it became a bag six or 
eight inches long, and the difficulty did not disappear for 
over six months, at one time seeming to threaten fatal re- 
sults.’ In discussing this Dr. Ashmead states the he “has 
been stung by species of Ophioninz several times, and be- 


* Ophion sp. is mentioned by Webster as a possible parasite of a 
sawfly (ematus sp.). 
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lieves that ichneumon flies of the subfamily Ophioninz may 
produce infection since the insects are attracted to decaying 
animal and vegetable matter, and might carry bacteria which 
cause blood poisoning.’’? Walsh states that he “has repeat- 
edly had his fingers pierced by the ovipositor of Zhyreodon 
morio and always the puncture gave no more pain and pro- 
duced no more inflammation than the puncture of a common 
pin.’”’ The members of this tribe will undoubtedly try to 
use the ovipositor if caught in the hand, and though the 
smaller species may not perhaps pierce the skin a painful 
wound could be made by one of the large forms. No poison 
is, however, injected into the wound, so that the sole danger 
is from bacterial infection, but in the tropics or under certain 
conditions elsewhere this deserves consideration. The litera- 
ture relating to this subject is as follows: 


Ophion morio, Walsh, Amer. Ent., I, p. 7 Uoleisvandiosavestcd eee 1868. 
Ophioninz Ashmead, Idem, p. OT icccecvetdasaccedccendaces seamen stoner 1896. 
Paniscus Bitterman, Proc. Ent. Soc. Wash., IV, pp. 45-46.......... 1898. 
Ophionide Nuttall, Johns Hopkins Reports, VIII, Ins. and Dis- 
eases, Nos 1-2, 6.41. o.ccccsaocccsencsceateceananscessyeoestae neem 1897. 
Ophion Morley, British Ichneumons, Ty pi. 20 vacate cseeceensaseaeceneeeema 1903. 


NATURAL ENEMIES. 

At present only two members of this tribe are known to 
have effective enemies. Over 170 adults ofa small chalcidid, 
Encyrtus thyreodontis Ashm., were reared by Mrs. A. K. Dim- 
mock* fromacocoon of 7hyveodon morio. Fiske and Thomp- 
sont report, from investigations at the Gypsy Moth Labora- 
tory, that Z. macrurus is frequently the victim of secondary 
parasitism, for the host furnishes food enough for only one 
parasite, and other parasites, threatened by starvation, attack 
the larve of Z. macrurus if present. As instances of this 
they have reared 7heronia fulvescens Cress. ; Spzlocryptus ex- 
trematist Cress.; Hemitteles perilitt Ashm.; aspecies of Pimpla 
~* Dimmock, Proc. Ent. Soc. Wash., IV, pp. 149, 153, 1898. 

+ Fiske and Thompson, Journ. Econ. Ent., I, p. 4601, 909. 

t In the paper it is written Spzlocryptus extremis, but there is no 
such species. Mr. Fiske states—in litt.—that ‘‘it isa lapsus for P. 
extrematis Cress. The specimens show the species to be apparently 
the form described by Cresson and usually placed as a synonym of 
nuncius Say.’ 
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and a tachinid from £. macrurus within cocoons of Samia 
cecropia and Callosamia promethea. One larva of Thyreo- 
don morio was apparently killed by a fungus which at- 
tacked its host, Paonias (Smerinthus) excecatus. Other 
members of the tribe may be attacked by these or other 
enemies, but no cases are recorded. Birds, reptiles and 
amphibia are probably of little importance as enemies. Eve- 
motylus macrurus frequently fails to make a proper pupa and 
Dr. J. B. Smith* records a case where “out of 76 cocoons 
of this insect only 19 adults were obtained, due not to hyper- 
parasitism, but a simple failure of the larve to make a proper 
pupa.’ This experience, however, is not a new one, for in 
years past he “‘has cut Ophzon cocoons in large numbers, 
finding sound larve and pupz as exceptions only, and a 
putrid, brown, semi-fluid mass as a rule.’”’ Mr. Grossbeck 
states that he has never found anything but the same pasty 
mass, and therefore it seems that this parasite is kept in 
check by some disease that reaches it within the body of its 
host. There is room here, however, for considerable in- 
vestigation. 
Genus AGATHOPHIONA Westw. 
Agathis, nom. propr. Hym. ; Ophion, nom. propr. Hym. 
UA Westwood, Tijdschr. v. Ent., Vol. XXV, p. 29...... 1882. 
Cameron, Biol. Centr. Amer., Hym., I, p. 298, No. 


Wel li2s stole ast noses db cawasswosstmecsanecoeass cecesess dos 1886. 
re Ashmead, Proc. U. S. Nat. Mus., No. 1206, pp. 89, 

LG 2 CNOl ReORIET TOO) sce ac oe ek oodeaharedstets a: Jee 1900. 
o Dalla Torre, Cat. Byrn; 1A OR oe LY AS Barge Kanno nonaneonaae 1901. 


Szepligeti, Gen. Ins.; Hym., 34me Fasc., p. 29....... 1905. 


Body elongate; abdomen long and compressed, but stouter 
and thicker than in Ophion ; head buccate; labium greatly 
lengthened, bipartite, lobes filiform; neuration of wings 
similar to Ophion ; claws pectinate. 

Generic type.—o. A. fulvicornits Westw. (monotypical). 
Location unknown.t 


* Smith, Journ. Econ. Ent., I, No. 5, pp. 293-297, 1908. 
T It is not in the British Museum and is perhaps destroyed, but may 
possibly be at Oxford. 
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Westwood gives the following generic description : 


‘Body (male) elongate, abdomen long, compressed, slightly clavate 
at the apex, petiole and second segment following as long as thorax, 
the two apical lobes horny, compressed, longer than the preceding 
segment. Head transverse; narrow in front, the sides, behind the 
eyes, rounded. Antenne as long as the body; labium short, trans- 
verse; mandibles curved, apices deeply bifid; maxille elongate‘ 
slender, ciliate; maxillary palpi long, slender, five-jointed, the joints 
of nearly equal length; last segment slender (a very minute segment 
not seen by me ?); mentum of maxillary long, labrum very long, bi- 
partite, lobes filiform, rostrum slender, curved, more than four times 
as long as the mentum; labial palpi slender, with four joints of equal 
length, the apical segment most slender. Thorax obovate, head as 
wide as the thorax. Wings colored ; the anterior with the small second 
marginal cell (areolet) wanting, the first submarginal area (cubital) 
confluent with the discoidal.’’ 


This genus was erected by Westwood for a single species 
which is still almost unknown, and has been taken but once 
since the original description. 


Agathophiona fulvicornis Westw. 
Agathophiona fulvicornis Westwoood, Tijdschr. v. Ent., Vol. 25, 


Pin 1G. sskesicccesiees us ciemelsed tes cece eee eneenens 1881 
oe vi Cameron, Biol. Centr. Amer., Hym., I, 
pw dooy Plo RAL dV sect ccceeeeeee 1886. 


t _ Dalla Torre, Cat. Hym., III, p. 179......1901. 
te ne Szepligeti, Gen. Ins., Hym., 34me Fasc., 


‘« Wale, black, shining, antenne fulvous, except the two basal segments 
which are black ; legs black, tarsi fuscoluteous, the two posterior tibia 
fuscous ; wings blackish fuscous, veins black.’’ 

Length, 18.5 mm.; wings spread 26 mm. 


I have not seen a specimen of this species, and can only 
give a translation of the original description. 

Type.—o. Location unknown.* | 

According to Cameron’s plate the discocubital vein is arcu- 
ate asin 7hyreodon, the nervulus slightly postfurcal, nervellus 
broken above the middle and the wings fuliginous. 

Distribution.—Mexico (San Angel, Chapultepec). 

This species is apparently tropical, but its range is not as 
yet known. 


-* It is not in the British Museum but may be at Oxford. 
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Location of specimens.—1 do not know what became of 
Cameron’s specimens of this species, but they are not in the 
British Museum, and no others are recorded. 


Genus OPHION Fabr. 


Ofiion Fabricius, Suppl: Ent. Syst., pp. 210, 235..............c2sen0<e 1798. 
0 uC Sistebiezs. el VS. rie 1G ied, arse ae a eeaten eeteasasi 1804. 
mae Olivier) bnevel. Meth: VILL, p. SOG.......1...-c-ce-csessoeneonesees 1811. 
**  Gravenhorst, Ichn. Europ., III, pp. 686-706.................++ 1829. 
Poeenrulie. tist, Nat. Ins., Hym:, 1V, pp: 75, 76, 137..%....-.. 1846. 
‘‘ Holmgren, Ofvers. K. Vet. Akad. Férhandl., I, 15, pp. 

SAN DOO seaseeeeca tenis sasadan seis sdedda'scasteecsacttouecsaswssdoeremensnaemst 1858. 
Pe NOTOne Proce Enty Socy Phila... [ph SoSesssseece-cesessentesese= 1863. 
‘*  Gerstaecker, Handbuch der Zoologie, p. 210................068 1863. 
Peeekirehner, Cat. Hym. Europ., p: 86; App., p- 11! --.2:..-.... 1867. 
** Cresson, Proc. Acad. Nat. Sci. Phila., 1873, p. 374........... 1874. 


Taschenberg, Zeitschr. f. d. Ges. Natur., 46, pp. 421-438....1875. 
Vollenhoven, Pinacographia, pp. 44, 61; pl. 28, figs. 1-6; 


RoR ES So LO res ec ntrc cece ssaecewe cc dsucemoncanwscuaccesenentae saan catia 1880. 
Provancher, Faun. Ent. Can., Hym., IV, pp. 348-350.......1883. 
Packard, Proc. Bost. Soc. Nat. Hist., 21, p. 18................. 1883. 
Bridgman and Fitch, The Entomologist, 17, pp. 26, 178 ..1884. 
Cameron, Biol. Centr. Amer., Hym., I, pp. 290, 293....... 1886. 
Gresson, Sy. Eym. Ni. Ai, pp: 43, 149) 200. -.........2.0.0.-a05 1887. 
RaleyeitiseelAre,, Ls: Pe, OO center adens Uc cnaseecarcssuccceasosasearen sce 1888. 
MhemsonwOpuUses, Elks le ups WO ca. ccesertascs-aacceecssensses esac 1888. 
Brauns, Arch. Ver. d. Nat. Mecklenb., pp. 75, 86............ 1889. 
MicisteRuimss Miter UVic lg Qhorsccs saa snare eee Cos ab Sloe. 1891. 
Ashmead, Smith’s Ins. N. J., p. 580 (second edition)...... 1899. 

oe Proc. U. S. Nat. Mus., No. 1206, pp. 87, 180 
CNG) sXe S LOOT) 5 coe ecsneeaeeeecanacte de eanosnes cen 1900. 
Dickinson, Moths and Butterflies, p. 177, fig. 160............. 1901. 
WatiaNorre., Cat.) byan., TULs ps 187 coset ewcotcenerestececcsees 1902. 


Eliot and Soule, Caterpillars and Their Moths, p. 257...... 1902. 
Felt, N. Y. State Mus., Bull. 76, pp. 101, 113 (nine- 


feenti State: Ents (Rep: )\;.\.cteses.csenudeeneccncosasdee ders cecteeass<s 1903. 
Szepligeti, Gen. Ins., Hym., 34me Fasc., pp. 22, 29.......... 1905. 
Schmiedeknecht, Hym. Mitteleurop., p. 593, 110............. 1907. 

He Opuse:) Ichnenm.7 XVETE pulses. ec as... 1908. 
Morley, The Entomologist, XLII, p. 136, June................ 1909. 
Viereck, Smith’s Ins. N. J., p. 621 (third edition)............ 1910. 


Anterior wing with distinct stigma, discocubital vein usu- 
ally angularly broken and appendiculate, base of radius 
straight, not thickened, radial and cubital veins usually 
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strongly converging, nervellus usually broken below the mid- 
dle ; antennz long, filiform ; wings without areola or macula, 
discocubital cellreceiving both recurrent veins ; intermediate 
tibize with two apical spurs, claws pectinate ; abdomen usually 
strongly compressed. 

Generic type.—O. luteus L.* 

The American members of this genus are medium sized 
insects compared with others of the tribe, smaller than the 
Thyreodons or Athyreodons. They are usually flavo-fulvous, 
sometimes marked with fuscous or black, and closely resemble 
members of the Genus Panzscus, but may be readily separated 
by the presence of an areolet inthe latter. In most Ophions 
the discocubital vein is angularly broken and appendiculate, 
but in dbzfoveolatus, chilensis and a few others this vein is 
frequently only angularly bent or almost arcuate aud the ap- 
pendix rudimentary or wanting. In these species the ocelli 
are nearly as small as in Z7hyveodon, and the nervellus, is 
often broken above the middle, but the presence of a distinct 
stigma places them at once in the Genus Ophzon, for in Thy- 
reodon the stigma is lacking. Members of the Genus Eremo- 
tylus may be readilv separated by characters of venation ; 
the basal half of the radius being thickened and the third dis- 
coidal cell long and narrow, while it is short and broad in 
Ophion. This, the oldest genus of the tribe, was proposed 
by Fabricius in 1798 and characterized as follows: 

‘Mouth with clypeus short, rounded, entire; four unequally elon- 
gated, filiform palpi, the anterior longer, with six cylindrical segments ; 
the maxillz attached behind to the posterior which are four-jointed 
and attached to the top of the labium above. Mandibles horny, curved, 
bidentate. Maxille short, membranaceous, entire. Labium short, 


ovate, membranaceous, entire, attached to the palpiger. Antennz 
setaceous.”’ 


Twenty-one species were designated and given the usual 
short descriptions of the day. Many of these, /ufeus, etc., 
are well known and still retained in the Genus Ophion, but 
quite a number—among which are the American species de- 
scribed, flavus, morio and relictus—have been removed to 


® Designated by Curtis, Brit. Ent., 13, p. 600, 1836; Westwood‘ 
Generic Synopsis, p. 60, 1839. 
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other later genera. Other genera were eventually proposed 
and the genus gradually narrowed downto its present limits. 
From this it will be seen that the Genus Ofhzon originally 
covered, intentionally or otherwise, a field nearly as wide as 
that now covered by the subfamily Ophioninze. In 1829 
Gravenhorst revised the Superfamily Ichneumonoidea, and 
Brauns accepted many of his views, giving in 1889 the follow- 
ing characters for this genus: 

““Head short, transverse, clypeus hardly discernible, foveola dis- 
tinct on both sides, apex truncate. Mandibles equally bidentate, an- 
tennz rufous, metathorax rarely distinctly areolated, generally with two 
transverse basal carinze, sometimes abbreviated or not interrupted be- 
hind ; front wings with basal and cubital veins strongly converging ; 
broken in the middle, very often giving off a branch. Mesosternum 
with median half emarginate, the two basal segments with deep 
foveze. Claws pectinate.”’ 

On another page he adds: 

“Wings without areola, discocubital cell receiving both recurrent 
nervures, generally angularly broken, with an appendix; cubital and 
basal veins strongly converging.’’ 

Schmiedeknecht summarizes this in his recent work on 
Hymenoptera of Middle Europe, but credits the genus to 
Gravenhorst, evidently basing this view on Gravenhorst’s 
revision and considering the Ofhzon of Fabricius as a sub- 
family. This viewcan not, however, be accepted; the Genus 
Ophion was. in all of its revision credited to Fabricius and the 
International Code of Nomenclature offers no excuse for 
change. 

Distribution. 

The members of this the largest genus in the tribe are 
found all over the world. The American species are widely 
distributed from southern Alaska to Patagonia, Argentina, 
including the West Indies. O. dz/zneatus has the widest range, 
apparently occurring over all the above named American 
territory, but the other species are more restricted. 


Lite History and Habits. 


Comparatively little is known of the life history or habits 
of members of this genus in spite of the fact that they are 
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common and widely distributed. This is probably due to 
the crepuscular or nocturnal habits of the majority. O. dzfo- 
veolatus is an exception, but the others, so far as known, fly 
at night or in the evening and are often attracted to light. 
The adults appear in early spring, and have been taken in 
Massachusetts from early April till late October, but are most 
abundant in June, July and August. The date of emergence 
will probably be earlier for tropical countries, but so far as 
known the winter is passed in the larval or pupal state. The 
cocoons are about half an inch long by a quarter of an inch 
thick in the middle, slightly flattened, oval in shape, com- 
posed of brownish silk, sometimes darker towards the ends. 
The habits probably differ little from those of other mem- 
bers of the tribe which are treated on page 14. 


Economic Importance. 


The economic importance of this genus can not be esti- 
mated, for our knowledge of their hosts is too limited, but 
so far as known they are, with one exception, restricted to 
Lepidoptera. O. /uteus—a European form—has a host list 
of twenty-nine or more insects, and there is no. reason why 
the American species, especially such a widely distributed 
form as O. dtlineatus, should be more restricted. O. dzfo- 
veolatus forms a noteworthy departure from the other mem- 
bers of the tribe, and apparently preys entirely upon white 
grubs—the larve of Lachnosterna fusca and perhaps other 
species of this genus. Prof, F. M. Webster records having 
observed an insect resembling an Ophion ovipositing in the 
larva of a sawfly—Vematus sp.—but there is doubt as to the 
identity of the parasite, and this would be the only known 
case of an Ophionine parasitizing a hymenopteron. 


Variation. 


The members of this genus show no striking variation in 
structure or color, and several of the species are so closely 
related that it is only after careful study that they can be 
separated. The shape of the discocubital cell and character 
of the surface of the metathorax show in some species con- 
siderable variation. The discocubital vein is normally angu- 


ee 
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larly broken and appendiculate, but a good series of O. dzfo- 
veolatus, chilensis and a few others shows at once that in 
these species it is sometimes only angularly bent or almost 
arcuate and the appendix rudimentary or entirely wanting. 
The character of the surface of the metathorax also varies 
markedly, as in dz/ineatus, where it varies from smooth or 
slightly reticulate to distinctly reticulate. The ocelliare nor- 
mally medium sized, but in O. costale they are as small as 
in Thyreodon. 


10. 


VEE 


TABLE OF SPECIES. 


MVHS StbEIlisinons OF FUlISINOUS........0...52.0ecssoe--cavaqeeensarnncnsorns (2p 


Wings hyaline, only slightly fuscous or fulvous.................0ceeeeeeee 6. 


. Discocubital vein arcuate, nervellus broken at or above the middle..3. 


Discocubital vein angularly broken or appendiculate, nervellus 
prokenat on pelow the middle 5 20282c-. 2.-.cc~s2-soee enero oeneseta ey 


. Posterior ocelli connected with the tops of the eyes by a deep black 


AFUE ROW oo cas ted slot sc saveomivancesuastaradeseeem eons costale Cress. 
Posterior ocelli not connected with the tops of the eyes by a deep 
PO ACs PUTO Wirasicae sseesdes ae daseeaeoe esos node Seaciswess ors ccienececeeguaceues 4, 


. Eyes small, thoracic sutures, pleurze, pectus and mesothorax partly 


DIAC Pateiiesdsscessaselsns'nese bifoveolatus nigrovarius Prov. 
Eyes not small, thoracic sutures not marked with black. 


. Abdomen long and slender, antennz shorter than the body. 


bilineatus elongatus n. subsp. 
Abdomen not long and slender, antennz longer than the body. 
slossonz Davis. 


. Abdomen stout, not strongly compressed ; eyes small, distant from 


the base of the mandibles....................608 bifoveolatus Br. 
Abdomen tsually strongly Compressed: :..c... 2s. sees eee eecee-aeesena ie 


. Eyes small, distant from base of mandibles ..................scceseeeeeees 8. 


Eyes not small, not distant from base of mandibles................... 12. 


. Base of discocubital vein twice angularly broken, appendix directed 


GOWMWaATG. 0.00). 050s casas abnormis maginiceps a. subsp. 
Base of discocubital vein not twice angularly broken, appendix 
not directed GOwnwaTrG)s.5.0-Je-cs<on-trecueeeste sesneesenchiCceecens «Nine 9. 


Renitenmrs black tye. s..0hasesut<sedcevtoscsensssasvenes melanostigma Cam. 


Mntennce: NOt DIBCK. 225 iecsicecsssdoasesiecdeses sissscisdsucsescsectsesdscasserscse sa 10. 
Ocelli small, the posterior connected with the tops of the eyes by a 

deep black furrow............... bilineatus nigrovarius Br. 
Ocelli not small, not connected with tops of eyes by a deep black 


Wangs, hyaline) (or-slightly fuscous),. 31.2.0 crccessses: sence ennanecssbarnese 16. 
Wings with distinct fulvous tinge.................. coloradensis Felt. 
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12. Glaucous, to flavous with distinct ferruginous markings. 
chilensis Spin. 


Not glaucous, fulvous to ferruginous or luteous..............seseeseeee 13. 

13. Flavous to light or dark fulvous, ‘eyes black................cccsessceseaes 14. 
Luteous (eyes flavous) or teStACeOUS ............cescsscsssecsssscessrcesnsee 15s 

14. Face broadly projecting, with distinct longish tubercle below an- 
CON NOs ...5. cis ee cs ideceseceeesaeen eoeceeeenoce ancyloneura Cam. 

Face not broadly projecting, with distinct longish tubercle below 
ANTONIN: sinc dcocpecaseet en see ec mneraers His aes tues bilineatus Say. 


15. Discocubital vein twice angularly broken, stigma fuscous. 
biangularis Tasch. 
Discocubital vein once angularly broken, stigma luteous........... AF. 
16. Eyes small, distant from base of mandibles ........ abnormis Felt. 
Eyes medium, body glaucous to bright straw-yellow, marked with 
ferruginous. i. 22... s0ce ic cenkeasaticnee ast ecamesseparees chilensis Spin. 
17. Face broadly projecting. ce-ve-ccecesecs esses eee flavo-orbitalis Cam. 
Face not broadly projecting.................ceseeees chiriquensis Cam. 


Ophion costale Cress. 
os costale Cresson, Proc. Acad. Sci. Phila., p. 366, 2 , Cal....1878. 


‘s - Syn! Hym: N: .A:; p: 200. ....:1,...05:c: essence 1887. 

‘* costalis Dalla Torre, Cat. Hym., III, p. 189............00000000 1901. 
‘* costale Felt, N. Y. State Mus., Bull. 76, p. 123 (Nineteenth 

State Ent, Rept:) i...cisscc0c0s bcasteosseessvoaesedeeas eee 1903. 

‘* pilletiz Felt, Idem, p: 123, Coll .....:0. jccies.1ve-s+<casepceaeeeeeeee 1903. 
‘* costalis Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 32, n. 

DUNG oe aes ee hos hadts Recah Soe ee 1905 


Fulvo-ferruginous, wings subhyaline, thoracic sutures black, eyes 
small, distant from base of mandibles, posterior ocelli connected with 
the tops of the eyes by a deep black furrow, nervellus broken well above 
the middle. 


Length, 9-14 mm.; wing, 8-9 mm.; spread, 18-19 mm. ; antenne, 
10 mm. 

Fulvo-ferruginous, varied with black; head large; eyes small, only 
slightly emarginate, distant from the base of the mandibles; ocelli 
small, the posterior twice their width from the tops of the eyes, but 
connected with them by two deep black furrows; antennz dark ferru- 
ginous, shorter and thicker than usual; antennal fossa ringed with 
dark brown or black and with a distinct black hollowed area just 
above; clypeal foveze and base and tips of mandibles black; a weak 
median keel extends from between the eyes to the base of the clypeus ; 
face slightly swollen, clothed with fine short pubescence; shining be- 
hind the eyes, in front closely punctured, as in the clypeus; labrum 
large and evenly rounded. 


| 
: 
| 
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Thorax polished, sericeous, with deeply impressed, black sutures ; 
the posterior suture of the metapleure finely beaded; scutellum rounded ; 
metathorax smoothly rounded behind, without distinct carine; wings 
subhyaline, fulvoferruginous, stained with yellowish at the base and 
with fuscous along the costal and apical margins, deepest in the radial 
and marginal cells stigma well developed, flavous; discocubital vein 
evenly bent, not appendiculate, nervulus slightly postfurcal, nervellus 
broken well above the middle; first recurrent vein not over half the 
length of the second, basal vein slightly bent at its lower end, towards 
the base of the wing; legs ferruginous, except the anterior and median 
trochanters and the articulation of the trochanters and coxe, which 
are black ; claws pectinate. 

Abdomen strongly compressed, slightly darker colored and varied 
with black. 


Redescribed from the type and one additional female spe- 
cimen. 

Type.—?. No. 63, American Entomological Society of 
Philadelphia. 

This species is closely related to O. bzfoveolatus, and may 
prove to be only a subspecies. Mr. E. T. Cresson described 
this species from a single female, which has long stood as 
unique, and consquently has been regarded as possibly a 
sport. On examining the 9 type of Genophion gillettz Felt, 
however, I found that it was synonymous, and the existence 
of this second specimen shows that the characters are fairly 
well fixed. Dr. Felt erected for this and another species a 
new genus—Genophion—based on “ the very elongated face,”’ 
but this occurs in other species and genera to an equal degree, 
and can not, I believe, be given generic value. The apparent 
length of face is largely due to the decrease in the size of 
the eyes and is frequently seen in the specimens of O. bdz/o- 
veolatus. 

Distribution.—This rare species is recorded as having been 
taken in Klamath County, Cal.,* and Colorado, but as it is 
represented by only two specimens its range is not known. 

Nothing is known of the life history, habits or hosts. 


* There is no Klamath County, Cal., so this must refer to the town 
of Klamath in the northwestern corner of California County, Oregon, 
which lies on California’s northern border. 
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Location of specimens.—American Entomological Society 
(Philadelphia Academy of Natural Sciences), 9. Type No. 
63, Klamath County, Cal. N. Y. State Museum (Albany), 
2, Colorado. 


Ophion bifoveolatus nigrovarius. 


Coase EE Proypneney Nat. Can., VI, p. 704, 9 o, Can..1874. 
oh ‘XT p.) 118, eee 


OB iwesssseceseoepspetees 1879. 
Z Hy re Faun. Ent. Can., Hym., II, p 
B35. n1.5) GAG) oescascoas earners 1883. 
ae a Dalla-Lorre; Cat) Hym., Lil) pe 19Gb cesses 1901. 
‘*  nigrovarium Felt, N. Y. State Mus., Bull. 76, p. 121, Col., 
CAM sien csiisarsecddsnaba caawtens couepieetes sens ateeeeeeeeeee 1903. 
‘*  nigrovarius Szepligeti, Gen. Ins, Hym., 34me Fasc., p. 32, 
1 ie! by Jae Aner are ee ear neon nar esr Saciocscc sco: 1905 


Fulvo-ferruginous varied with black ; eyes small, distant from base 
of mandibles ; thoracic sutures, pleure, pectus and metathorax partly 
black, wings tinged with fuscous, scutellum flavous. 

Length, 14-20 mm. ; wing, 11-14mm. ; spread, 24-30 mm. ; antenne, 
10-16 mm. 

Fulvo-ferruginous varied with black; clothed with fine short pubes- 
ence; eyes small, distant from the base of the mandibles, only very 
slightly emarginate; ocelli prominent, well separated, the posterior 
not far from the top of the eyes; face broad, more or less flavous, an- 
tennz ferruginous, rather shorter and stouter than usual, their fossze 
often black, clypeal foveze deep black. 

Thorax flavofulvous, varied with ferruginous and black; the thoracic 
sutures, pleurze, pectus and base of the metathorax more or less black; 
scutellum usually flavous ; metathorax without distinct keels although 
two to three weak median longitudinal keels are sometimes present ; 
wings slightly smoky ; stigma fulvous, costal nervure brown, the others 
dark fuscous; discocubital vein usually not appendiculate though a 
trace of an appendix is often present and is occasionally distinct ; 
nervulus antefurcal to interstitial, nervellus broken at or slightly above 
the middle. 

Legs of the general color, coxz more or less fuscous, often almost 
entirely flavous in the female; feet yellow; claws pectinate 

Abdomen of the general color, varied with black. 


In describing this species I have compared three @ speci- 
mens with the various descriptions. 

Types.—@ o. Location unknown. 

This form is so closely related to O. dbzfoveolatus that it can 
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be considered only a subspecies ; breeding experiments may 
show that it is only a melanic form of 6dzfoveolatus, for the 
structure agrees throughout, but until we have such evidence 
it seems wise to preserve it as a subspecies. Provancher 
states that the female is of a clearer yellow than the male, 
but I do not have sufficient material to settle this. 

Distribution.—This subspecies has a somewhat limited dis- 
tribution through the northern United States and southern 
Canada. Its exact range is not known, but it has been 
reported, and I have seen specimens, from Colorado and 
Canada. 

Location of spectmens.—American Entomological Society 
(Philadelphia Academy of Natural Sciences), Canada, Colo- 
rado. U.S. National Museum, Canada, Colorado. 


Ophion subfuliginosus Ashm. 


Ophion subfuliginosus Ashmead, Proc. Cal. Acad. Sci., IV, p. 126, 
i, Il, es ail Mace, Jail (Clanineiors- 


Wower Calitornia-eececsseee cee eect eer oteees 1894. 
y sf Dalla Morne Cat. Ely mie ps lOO reese: 1901. 
nt By Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 

BAN 0 ley 7) ee eRe REE a tis Breen oi atonor ber erienecodetat 1906 


Brownish ferruginous ; wings subhyaline, stigma fulvous, nervures 
black, discocubital vein angularly bent, not appendiculate, nervulus ante- 
turcal to interstitial, nervellus broken well below the middle. 


Length, 12-16 mm.; wing, 8-12 mm.; spread, 17.5-25 mm.; an- 
tenne, 12-18 mm. 

Brownish ferruginous ; head transverse, polished, impunctate, except 
the face and clypeus which are very finely punctured and clothed with 
fine white pubescence; ocelli large, the posterior close to the tops of 
the eyes ; eyes slightly emarginate; antenne as long as the body ora 
little longer, the first flagellar segment as long as or longer than the 
scape; clypeus with a cluster of long hairs, and separated from the 
face by deep foveze ; labrum triangular. 

Thorax smooth, polished, or at the most with sparse microscopic 
punctures, scutellum tinged with yellow, bordered by lateral keels con- 
necting it with the mesonotum; metathorax and lower -part of the 
mesopleure closely punctate, the posterior face of the mesothorax with 
two arcuate transverse carinze and two median longitudinal carine 
which form a shallow median longitudinal furrow. 

Wings tinged with fuscous, especially in the radial cell; stigma fulvous, 
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nervures fuscous to black, sometimes varied with flavous; discocubital 
vein obtuse-angularly bent or broken, but without trace of an ap- 
pendix ; nervulus antefurcal to interstitial, nervellus broken at or below 
the middle; first recurrent vein not over half the length of the second ; 
legs of general color, claws pectinate. 

Abdomen about two and one-half times as long as the thorax, com- 
pressed, smooth, and shining, clothed with fine short pubescence, the 
first segment one-third longer than the second. 


In describing this species I have compared the types and 
three 2 specimens with the original description. 

Types.—S 2. No. 6138, U. S. National Museum. 

This is one of the smaller, rarer, species, which is not well 
known. It may be readily recognized by its small size, 
wings tinged with fuscous, and the discocubital nervures not 
appendiculate. A larger series may show that the discocu- 
bital vein is, as in dzfoveolatus, sometimes appendiculate. 

Distribution.—Lower California, New Mexico. 

This species appears to range through southwestern United 
States and northern Mexico. The types were taken at El 
Taste and El Chinche, Lower California, Mexico, and two 2 
specimens in the National Museum come from San Jose del 
Cabo, Lower California, while a specimen in the American 
Entomological Society Museum, which seems to belong here, 
comes from New Mexico. Nothing is known of the life 
history, habits or hosts. 

Location of spectmens.—U. S. National Museum, cotypes 
?, No. 6138, El Taste, Lower California, Mexico; 9, No. 
6138, El Chinche, Lower California, Mexico; two 9’s, San 
Jose del Cabo, Lower California, Mexico; one, Virginia. 
American Entomological Society, 9, New Mexico. 


Ophion bilineatus elongatus n. subsp. 


Fulvo-ferruginous, abdomen long and slender, antenne short, wings 
subfuliginous, atscocubital vein angularly broken, appendiculate ; ner- 
vulus antefurcal to interstitial, nervellus broken at or near the middle. 

Length, 24-29 mm.; wing, 14-17 mm.; spread, 30-36 mm.; an- 
tenne, 13-16 mm. 

Fulvo-ferruginous, smooth and shining, with scanty, short white 
pubescence ; head of the general color, the eyes frequently surrounded 
by a narrow band of fulvous ; ocelli large, well separated ; eyes large, 
emarginate; antenneze shorter than usual, ferruginous, their tips 


: 
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slightly darker; clypeal fovez distinct; mandibles stout, bidentate, 
tipped with black. 

Thorax of the general color, smooth and shining or at the most with 
microscopic punctation; mesonotum with its parapsidal furrows dis- 
tinct only at the anterior edge; metathorax with two transverse carine, 
the anterior even, the median angularly arched and behind it several 
indistinct carine radiating from the insertion of the abdomen. 

Wings distinctly smoky, stigma flavous, nervures black ; discocubital 
vein appendiculate, nervulus antefurcal to interstitial, nervellus broken 
at or near the middle. 

Legs of the general color or slightly lighter; abdomen often varied 
with black, long and slender, strongly compressed. 


Described from three 2 cotypes. 

Cotypes.—Three 9’s, American Entomological Society. 

This subspecies may be readily recognized by the long 
slender abdomen, which I have not seen in any other species. 
This, with the subfuliginous wings and reddish-brown color, 
makes it conspicuous in a series of Ophions. In structure 
and color, aside from the long slender abdomen, it agrees 
with dark specimens of dzlineatus. 

Distribution.—Colorado. 


Ophion slossonze Davis.* 


Ophion slossone Davis, Ent. Mus., IV, p. 135, 2, orig. descrip. 
Conny Carbondale: Mllyee eset teec eee ecerccaces 1893. 

is Sees Ashmead, Trans. Amer. Ent. Soc., XXIII, p. 193. 
(apparently a syn. of 7. texanus Ashm.).......1896. 
oe HY Dalla Torre, (Cat. Hym., Tip. 198; listed.-....... 1901. 

‘*  ferrugipennis Felt, N. Y. Mus., Bull. 76 (nineteenth Rept. 
State ats). c122, pl.c2, fig: LINING ee ccsslest ances 1903. 

‘«  slossoné Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 32, n. 
NZO RMSE ah ce ves tives sc av aseenevoaduaveevotenemerensceacsciensaneeeemseseesas 1905. 


Ferruginous to fulvo-ferruginous, wings tinged with fuscous or en- 
tively deep fuliginous, discocubital vein appendiculate, nervures black, 
stigma fulvous. 

Length, 19-25 mm. ; wing, 18-22 mm. ; spread, 38-46mm.; antenne, 
22-28 mm. 

Fulvo-ferruginous to ferruginous, clothed with fine short pubescence, 


* Mr. Davis writes: ‘‘I take pleasure in dedicating this new species 
of Ophion to Mrs. Annie T. Slosson who bred the specimen from a 
dark cocoon of one of the larger species of Acronycta (Apatela) last 
season (1882). The parasitized cocoon was taken in Connecticut.’’ 
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face finely punctured ; eyes large, slightly emarginate, surrounded by 
an irregular yellow band; vertex varied to flavous; ocelli large, promi- 
nent, well separated, in one case by a distinct furrow, the two poste- 
rior close to the tops of the eyes; antennz as long as body, fulvo- 
ferruginous, apex sometimes fuscous; clypeal fovez distinct ; mandi- 
bles bidentate, tipped with black. 

Thorax and abdomen frequently dark ferruginous. 

Thorax sericeous, shining ; parapsidal furrows well developed ante- 
riorly, extending back one-third the length of the mesonotum; scu- 
tellum connected with the mesonotum by more or less prominent lateral 
keels ; metathorax areolate, with two transverse and six or eight longi- 
tudinal distinct keels, the latter emanating from the insertion of the 
abdomen, the latter edge of the third median area frequently separated 
by an extra keel. 

Wings slightly fuscous to deep fuliginous, iridescent, often with dark 
spots in the radial cell of the hind wing; stigma and base of costa 
fulvous, nervures otherwise fuscous ; discocubital vein angularly broken 
and appendiculate, the appendix extending one-third to one-half way 
across the cell ; nervulus antefurcal to interstitial ; nervellus broken at 
or below the middle; first recurrent vein not half the length of the 
second. Legs fulvousto light ferruginous, usually lighter than the rest 
of the body, posterior tarsi sometimes marked with black, claws pecti- 
nate, black. 

Abdomen strongly compressed, apex usually darker. 


Redescribed from o type, eight 2 and five o specimens. 

Type.— co, No. 81, and paratype, o&, No. 81, American 
Entomological Society, Philadelphia. 

This species is related to Ophion bilineatus, but may be 
easily recognized by the more or less fuliginous wings, 
stronger and differently arranged areolation of the meso- 
thorax and larger size. It has been confused with Avemo- 
tylus texanus Ashmead, and Dr. Ashmead (Transactions 
American Entomological Society, 23, 193) thought it “ap- 
parently a synonym of that species.’ They are, however, 
distinct, and belong to different genera, as the different vena- 
tion, areolation of metathorax, etc., show. This might have 
been learned by a careful study of the original descriptions, 
but comparison of the types and a good series of specimens 
leaves no room for doubt. Similarity of description indicates 
that Ophion ferruginipennis Felt is a synonym of O. slossone, 
and the types which I have examined show that this is the 
case. 
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Distribution. —Grand Lake, Newfoundland, to Williams- 
port, Pa., and Carbondale, I1l. 

This species ranges from the lower Boreal at 45° to the 
lower edge of the Upper Austral at 38°, and possibly into 
the Lower Austral zones. I have seen specimens taken at 
Grand Lake, Newfoundland ; Amherst and Cohasset, Mass. ; 
Connecticut ; Ithaca and New York City, N. Y.; Williams- 
port, Pa., and Carbondale, III. 

Lite history and habits, etc.—Little is known of the life his- 
tory and habits of this species. It has been taken from June 
2 to September 7, but seems to be most abundant in August 
and September. Its value as a parasite can not be deter- 
mined as the list of hosts is very incomplete. The type was 
‘bred from a dark cocoon of one of the larger species of 
Apatela (Acronycta); the parasitized cocoon was taken in 
Connecticut.’’ 

Location of specimens.—American Entomological Society 
(Philadelphia Academy of Natural Sciences), type o, No. 
81, one, Connecticut ; paratype, o, No. 81, two, Carbondale, 
Ill. U.S. National Museum, homotype, o&; Boston Society 
Natural History, eight o’s, three 9’s. Leland Stanford Uni- 
versity, homotype, 2, Ithaca, N. Y. Minnesota State Col- 
lege, 2, Minnesota, wings light. New York State Museum, 
Albany, 9, New York City. Massachusetts Agricultural 
College, homotypes, two o’s and two @’s, Amherst, Mass. 


Ophion bifoveolatus Brullé. 
Ophion bifoveolatus Brullé, Hist. Nat. Ins., 1V, Hym., p. 138, @ 


oe AAAS on Aad Seen Aenea ene 1846 
MG ue Cresson, Proc. Ent. Soc. Phila., I, p. 206, Md., 

or tah Ue nae eet ae Bales acl NN ea LO MSE Ne eS 1862. 
os a Norton, Proc. Ent. Soc. Phila., 1., p.358, N. Y., 

ie WEEN ERE EL AMIE bh CUS MEIN IAB eat 1863 


es ae Cresson, Proc. Ent. Soc. Phila., 1V, p. 284, Colo.1865. 
oh i w Trans. Ent. Soc. Phila., IV, p. 169, 


TS ORAS hare ee aeee nema eeree oes ec anheneess es 1873 

se Ss Provancher, Nata Caney Wiloupe lO Sm casascasereses 1879. 

on es a ligskeseay, 20. fayays NA, WOe\ cae oadcocbonese 1879. 
a gs a Kaun: Ent) (Cans) Ty biym:, p: 

OOM Ea A ou CAMs coascen cess 1838. 
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Ophion bifoveolatus Ashmead, Colo. Biol. Assn., Bull. I, p. 43, 


ClO, nde sencanseeheeteseabene ne sche sk viaachse haan 1890 
i a Ashmead, Smith’s “Cat. Ins. N. J., p. 25 (also 

1900 edition, P. SSD )icccscessaevssc-scsse-epeereeene 1890. 
‘¢  6tfoveolatum Forbes, Ins. Ill., 18th Rept., p. 125........... 1891-2. 
" e Osborn, Partial Cat. Animals of Ia., p. 15....1892. 
a a Riley, Proc. Ent. Soc. Wash., II, p. 134........ 1892. 
a x Slosson, Ent. News, V, p. 4, Alpine regions 

Of Mite Washing tontset. ccs. -.cssneescetossmemeneeee 1894. 


‘*  6tfoveolatum Forbes, Ill. Agr. Exp. Sta., Bull. 44, p. 272.1896. 
‘«  bifoveolatus Dalla Torre, Cat. Hym., III, p, 188, Am. bor..1901. 
‘*  bifoveolatum Felt, N. Y. State Mus., Bull. 76, p. 119, pl. 


TD GGL u, eet acachiouicn ceeos sedan esiaece see ee 1904 
‘«  6tfoveolatus Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 32, 

1922 Arm. BOE. sss: depareteasdeenseeg eee 1905. 
‘© 6tfoveolatum, Forbes, Ill. Agr. Exp. Sta., Bull. 116, p. 473..1907 
“ os Felt, N. Y. State Mus., Bull. 124, p. 43......... 1908. 
Be os Forbes, 24th Rept. Ill. State Ent., p. 161, 

bred from white! orubs.........--s.sascsesseeeeeeeeeeee 1908. 
4 - Viereck, Smith’s Ins. No Ji, p. 620) cro 2see meee 1910. 


Fulvo-ferruginous, eyes small, distant from base of the mandibles, 
abdomen not strongly compressed, discocubital vein rarely appendicu- 
late, costal vein inclined to black. 

Length, 12-22 mm.; wing, 9-17 mm. ; spread, 20-36 mm. ; antenne, 
12-17 mm. 

Light fulvous to ferruginous, face broad, frequently fulvous, ocelli 
prominent, equidistant ; eyes small, distant from the base of the mandi- 
bles, very slightly emarginate; antennz dark brown, their apices fre- 
quently darker, stout, not as long as the body; clypeal foveze deep, 
usually black. 

Thorax fulvous to ferruginous, finely punctured, with the sutures 
sometimes darker ; mesonotum convex, usually smooth. 

Scutellum and postscutellum prominent, the former sometimes light 
ferruginous ; metathorax with a weak median transverse carina and 
behind it several weak median longitudinal carine, all of which are 
more or less distinct. 

Wings hyaline or tinged with fuscous ; stigma well developed, fulvous ; 
nervures black; discocubital vein angularly bent but usually without 
an appendix, though a trace of one is frequently present, and some- 
times a distinct appendix; bulla of the second recurrent vein usually 
close to the tip of the discocubital vein; nervulus interstitial to ante- 
furcal ; nervellus broken above the middle. 

Legs uniformly fulvo-ferruginous ; claws pectinate. 

Abdomen not strongly compresssed, but relatively thicker and shorter 
then usual; rarely considerably compressed ; often darker at the tip; 
male clasps stout, rather long, obliquely rounded. 
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In describing this species I have compared numerous speci- 
mens with the descriptions. 

Type.— 2 o&. Location unknown to me. 

This species is readily recognized by the small eyes, broad 
face, abdomen not strongly compressed and discocubital vein 
generally not appendiculate; there is the usual variation to- 
wards the light and darkforms. Brullé’s type was evidently 
one of the lighter forms in which the head, thorax, and some- 
times the legs and first abdominal segment are light fulvous, 
the rest ferruginous; the dark forms are entirely ferrugin- 
ous, and between these are all sorts of gradations. The 
thorax is sometimes marked with black, and O. dzfoveolatus 
nigrovarius is evidently an extreme case of this. 

Distribution.—This species is generally distributed through- 
out the United States, ranging from southern Canada to 
northern Mexico. 

Specimens have been taken in Ottawa, Canada; Mt. Wash- 
ington, N. H.; Pennsylvania; California; Illinois ; Montana, 
and many intervening localities. 

Life history.—This species is one of the most common of 
the genus and well represented in collections; this is partly 
due perhaps to the fact that it seems to be diurnal, and not 
crepuscular or nocturnal as is the case with some closely 
related forms; in the Cornell trap-lantern experiments very 
few specimens, compared with the newly related O. dz/zneatus 
Say, were taken. The adults usually appear about the mid- 
dle or last of May and early in June, but specimens have 
been taken in Massachusetts as early as May 4; at Ottawa, 
Canada. May 30; at Palo! Alto; Cals Mareh 25 = ‘and in Tli- 
nois, March lland April 27 to September1l. They are prob- 
ably most abundant in June and July, but Prof. Forbes states 
that in Illinois they emerge in breeding cages from March 
31 to April 27. Little is known of its life history, but it is 
somewhat peculiar in being parasitic upon white grubs—the 
larvee of Lachnosterna fusca and probably of other species. 
In one case the head and skin of a grub were woven into the 
wall of the cocoon of the parasite. A specimen in the Massa- 
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chusetts Agricultural College collection—from the Gypsy 
Moth Laboratory in Malden—emerged, according to the 
label, from a promethea cocoon. This, however, seems 
doubtful, and can not be accepted without further evidence. 
It has been frequently reported as parasitic upon Lachnos- 
terna fusca, and its activities may account for these insects 
not becoming more serious pests. The cocoon is about a 
half inch long by a quarter thick in the middle, made of dull 
gray silk, frequently darker towards the ends, and thus form- 
ing a median band of lighter color. 


Flosts. : 
Lachnosterna fusca Froh.; Riley, Proc. Ent. Soc. Wash., II, p. 


Callosamia promethea Drury, noted above. 


Location of specimens.—Colorado State College, Leland 
Stanford University, Iowa State College, Illinois State Col- 
lege, Massachusetts Agricultural College, Minnesota Agri- 
cultural College, Montana Agricultural College, New York 
State Museum, American Entomological Society, U. S. Na- 
tional Museum. Inthe U.S. National Museum from Canada ; 
Hartford, Conn. (May 30); New York; Pennsylvania; Vir- 
ginia; Colorado; Missouri and Texas. 


Ophion abnormis magniceps n. subsp. 


Flavous to dark fulvous, varied with ferruginous ; head large ; eyes 
small, distant from base of mandibles ; discocubital vein biangularly 
broken, and appendiculate, the appendix or its rudiment directed down- 
ward ; stigma and costa flavous bordered with black below, nervures 
black ; veins enclosing the cell thickened, those at the apex very slender. 

Length, 12-16 mm.; wing, 11-13 mm.; spread, 24-28 mm. ; antenne 
(missing). 

Flavousto dark fulvous, varied with ferruginous ; smooth and shining, 
with fine short pubescence ; head large, face broad ; ocelli medium to 
small, distant from the tops of the eyes; eyes small, narrow, only 
slightly emarginate, distant from the base of the mandibles; antennze 
fulvous, probably shorter than the body ; clypeal fovezee deep ; mandi- 
bles bidentate, tipped with black. 

Thorax smooth and shining; mesonotum with more or less distinct 
ferruginous stripes, metathorax smooth or very finely punctured, with 
indistinct carine. 


— ee —— ee ee ee CCU Ce ee Or 
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Wings hyaline or slightly tinged with fuscous ; stigma and costa flav- 
ous, bordered with black below; nervures black, those enclosing the 
cell thickened, those at the apex beyond the closed cells slender and— 
except from the radial vein—even somewhat indistinct at the outer 
end; base of radial vein straight and slender; discocubital nervure 
twice angularly broken and appendiculate, with its appendix directed 
downward; nervulus well antefurcal to interstitial, nervellus broken 
below the middle; legs light to dark flavous, claws pectinate; abdo- 
men flavous to dark fulvous, more or less varied with black. 


Described from 92 and o& types. 

Types.—@ oS. American Entomological Society Collec- 
tion. 

This subspecies is closely related to O. abnormis, having 
the large broad head, small eyes, etc., but it may be readily 
separated from that species by characters of the venation. 
The basal nervures, as far as the apex of the closed cells, are 
noticeably thickened throughout, while those beyond are 
more slender than usual, and in their outer ends may almost 
disappear (except for the radial). The shape of the third 
discoidal cell and the discocubital vein, twice angularly 
broken with the appendix pointed downward, are also quite 
different. I am not satisfied that these characters are all 
well fixed, but a series of specimens would settle this point. 
If the characters are well fixed I believe that they are of 
specific value, but in the absence of such evidence I can only 
place this insect as a subspecies. 

Distribution.—This subspecies appears to have a similar 
range to abnormis, along the mountain ranges of the western 
United States; the cotypes come from Montana and south- 
ern California. Nothing is known of the life history, habits 
or hosts. 

Location of spectmens,—American Entomological Society. 
Cotypes 2 and o’, southern California, Montana. 


Ophion melanostigma Cam. 


Ophion melanostigma Cameron, Biol. Centr. Amer., Hym., I, p. 


Poy it HEE ols Falls Ge faker el A A ae adongere 1886. 
ak ee Dalila, Torre; Cat..Mymry Wl ps lO5....0..2. 1901. 
. i Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 

BA Ti LOD ete eoee sete ee eee ene ee eee eee 1905. 
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Luteous, eyes and thorax sulphur-yellow, antenne black, wings hyaline, 
stigma and nervures black. 

Length, 23 mm. 

Head strongly punctured, a longish, clearly defined tubercle below 
the antenne; antennal regions projecting, separated from the eyes 
by an oblique depression which extends near to the inner side of each 
antenna ; tips of the mandibles piceous black; antenne longer than 
the body, densely pilose, the third joint longer than the fourth and fifth 
together, black, with the apical joints brownish; thorax pilose, shin- 
ng, impunctate ; metanotum without keels. 

Wings hyaline, stigma and nervures black ; discocubital vein arcuate, 
not appendiculate; bulla received a little beyond the middle ; nervulus 
interstitial, nervellus broken below the middle. 


I have not seen the type or aspecimen of this species, and 
can only give the slightly modified original description. 

Type.—British Museum. 

This species may apparently be readily recognized by the 
black antennz and arcuate discocubital vein, though these 
may vary to some extent. 

Distribution. — Panama (Volcan de Chiriqui, 2,000—3,000 
feet). 


Ophion coloradensis Felt. 


Genophion coloradensis Felt, New York State Mus., Bull. 76, p. 
124, 9 (nineteenth Rept. State) Ent:)..:....----cee-seeeeeeeee 1904. 


Ferruginous, thoracic sutures black, eyes small, wings hyaline tinged 
with fulvous, discocubital vein angularly broken and appendiculate. 

Length, 9-12 mm.; wing, 9-12 mm. ; spread, 20-25 mm. ; antenne, 
13 mm. 

Ferruginous; ocelli small, nearly contiguous, the posterior distant 
from tops of eyes their own diameter; eyes small, distant from the 
base of the mandibles, only slightly emarginate; antennz fulvous, 
about as long as the body; clypeal fovez deep, dark brown. 

Thorax ferruginous with sutures black, metathorax with three well- 
developed carinz, one dorsal, two lateral, radiating from the inser- 
tion of the abdomen; wings hyaline, basal half tinged with fulvous ; 
stigma flavous, nervures fulvous, discocubital vein angularly broken 
and more or less distinctly appendiculate—in one type only a notch, 
and in the other well marked—nervulus antefurcal to interstitial, ner- 
vellus broken below the middle ; first recurrent vein about one-half the 
length of the second; bulla of second recurrent vein near the disco- 
cubital vein, that of the latter about one-third the distance from the 
apex to the second recurrent vein. 


q 
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Legs light ferruginous, inner tibial spur distinctly stouter and longer; 
claws black, pectinate. 

Abdomen of general color, strongly compressed, venter and apical 
segments slightly tinged with fuscous. 


In redescribing this species I have examined the two co- 


types. 
Cotypes, two 2’s, New York State Museum. 
Iam not fully satisfied of the validity of this species; it 
is related to O. dzfoveolatus and its subspecies. 
Distribution.—Colorado. 


Ophion chilensis Spin. 
Ophion chilensis Spinola, Gay Hist. fis. y. polit. de Chile, VI, p. 


EL Sear ed Oe on wld sn ociele uate oe eae eee ee eee eee 1851. 
sf i Dallawlorrer Cate Ely me, ll ap wel Sos meena teeeaes 1901. 
ne ie Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 31, n. 

Q7 Pa reehedonlsceodcsiccascessles vaveoestdascesnsis move enseauessaessoeces 1905 


Glaucous to light straw yellow, marked with ferruginous or black ; 
vertex glaucous or luteous, antenne fulvous, discocubttal vein usually 
appendiculate, nervulus antefurcal to interstitial, nervellus broken at 
or near the middle. 

Length, 12-18 mm. ; wing, 12-15 mm. ; spread, 26-32 mm.; antenne, 
12-18 mm. : 

Head luteous to alboglaucous, face sometimes tinged with ferrugin- 
ous, vertex luteoglaucous; ocelli prominent, well separated ; eyes me- 
dium sized, only slightly emarginate; clypeal fovez distinct. 

Thorax glaucous, mesonotum with three longitudinal ferruginous or 
black stripes, parapsidal furrows distinct only at the anterior border ; 
mesosternum and metasternum ferruginous or dark gray, pleure of 
the general color, frequently marked with ferruginous, scutellum often 
flavous; metathorax more or less marked with fuscous or ferruginous, 
often in the shape of two clearly defined ferruginous spots at the base ; 
with two transverse, two submedian and two lateral carine. 

Wings hyaline, iridescent ; stigma luteoglaucous, frequently marked 
with fuscous ; costa light glaucous, with the lower edge black, nervures 
otherwise black; discocubital vein usually angularly broken and ap- 
pendiculate, sometimes arcuate without appendix—first recurrent vein 
about one-third the length of the second; nervulus antefurcal to inter- 
stitial, nervellus broken at or near the middle. 

Legs fulvous, coxe frequently more or less glacous, claws pectinate ; 
abdomen with first segment glacous or fulvous, the remainder varied 
with ferruginous or black, or entirely fuscous. 
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In redescribing this species I have examined twenty-five 
? and one o specimens. 

Type-—@. Location unknown to the author. 

As Spinola notes in his description this species varies con- 
siderably in color in both directions, from a form with the 
body, except legs and antenne, entirely glaucous to one that 
is straw-yellow with distinct ferruginous markings; between 
these two are various combinations of yellow and glaucous 
with more or less distinct ferruginous markings. The disco- 
cubital vein is normally angularly broken and appendiculate, 
but a good series shows at once that it is frequently, as in 
btfoveolatus, only angularly bent, or arcuate, and without ap- 
pendix. 

Distribution.—This species was described by Spinola from 
Chili, and I have before me numerous specimens from Largo 
Blanco Valle, Chubut Territory, Patagonia, Argentina. 

Location of specimens.—U. S. National Museum, 2 and 
o& from Argentina (Largo Blanco Valle, Chubut Territory, 
Patagonia). Massachusetts Agricultural College, 9, Argen- 
tina. British Museum. 


Ophion ancyloneura Cam. 


Ophion ancyloneura Cameron, Biol. Centr. Amer., Hym., I, p. 


294, n. 13; OS eple 12 fies 17.3. o occ ee eee 1886. 
‘* ancyloneurus Dalla Torre, Cat. Hym., III, p. 188..............1901. 
os " Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 

Simi. Be cet escden sees eee 1905 


Sulphur-yellow, antenne, abdomen and tibie luteous, wings hyaline, 
stigma testaceous. 

Length, 17 mm. 

Antenne a little longer than the body, pilose, third joint shorter 
than the fourth and fifth together; head closely punctured; clypeal 
fovece large, deep, longer than broad, face broadly projecting in the 
middle; with a longish tubercle below the antennz; tips of the 
mandibles piceous black. Thorax almost impunctate, shining ; meso- 
notum with three obscure fuscous stripes, the sutures very shallow ; 
metanotum with two distinct, transverse keels, united in the centre by 
two longitudinal ones, which form a longish area; from the apical 
transverse keel run some not very clearly defined keels to the apex, 
(except the central pair which form an area, narrower towards the apex 
in front of the above mentioned area between the two transverse keels) ; 


CHARLES W. HOOKER. 4] 


petiole inclining to yellow, indistinctly keeled ; post-petiole thicker 
than and clearly defined from the petiole, luteous, finely and closely 
punctured ; the other segments are densely pilose, the apical one more 
darkly clouded. Wings hyaline, stigma testaceous, discocubital vein 
angularly broken and strongly appendiculate, nervulus antefurcal to 
interstitial. 

I have not seen the type or a specimen of this species, and 
can only give the original description slightly rearranged. 

Type.—Location unknown.* 

Cameron adds: “‘Smaller than O. flavo-orbitalis ; the head 
and thorax almost entirely yellow, the third joint of the an- 
tennz longer, the first abdominal segment longer and nar- 
rower. The post petiole longerin proportion to the petiole: 
the second segment contracted before the middle (in addition 
to the contraction at the base), the third discoidal cellule dis- 
tinctly angled in the middle, the projecting branch reaching 
just half way across.”’ 

I am not sure of the validity of this species, but itis closely 
related to O. dzlzneatus. 

Distribution.—Guatemala, Capetillo. 


Ophion bilineatus Say. 


Ophion bilineatus Say, Contr. Maclur. Lyc. Arts Sci., p. 75, n. 1..1828. 
ne eS ‘* Boston Journ. Nat. Hist., I, p. 240, n. 4...1835. 

os eet Compl. Wr. a Conterveds, I, p. 378, n. 1; 
II, p. 695, n. 4 (reprints, 1883, 1891).....1859. 
a 3 Cresson, Proc. Ent. Soc. Phila., I, 206, Ind...... 1862. 


as a Norton, Proc. Ent. Soc. Phila., I, 358.............. 1863. 
a5 a Sanborn, Mass. State Bd. Agr., Tenth Rept., 
Ps MOQ e k occi cache cents sestidenene meee eeeee borg ncn e agin ttiotaws' 1863. 


a 2 Riley, Third Ann. Rept. Ins. Missouri, p. 69.....1871. 
ae Ok Cresson, Trans. Amer. Ent. Soc., IV, p. 169.....1873. 
sf xs ue Geog. Sur. Ter. Rept. Zool., 5, p. 

706; Hasterm Nevada -ae..-ceceseeaeesc 1875. 
Hs ‘ Provancher, Nat Can., XXI, pp. 117-118, fig. 4.1879. 
ss oe Packard, Bost. Soc. Nat. Hist. Proc., 21, p. 19..1882. 


if tityrt ts TG 1 saci saree secnweeeeitesnaessaeauasmeee bess 1882. 
Ba bilineatus Saunders, Ins. Inj. to Fruits, p. 273, 2 fig. 282 
(second ed, 1889) third ed., 1909))............... 1883. 
oe ss Provancher, Faun. Ent. Can., II, Hym., p. 
oho) Wii overs hip oh orherr OIE O} Vole ake Sa cee ane an eae 1883. 


* Not in the British Museum ; it may have been deposited elsewhere 
or retained by Cameron. 
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Cas bilineatus Lintner, Fourth Rept. Ins. N. Y., p. 205......... 1888. 
oh Howard, Scudder’s Butterflies of Basten US: 
(New Eng.), p. 1880, pl. 88, fig. 8............c00 1889. 
‘t LEB Tt Vers oc seeenec eek see ee eran aeteneacioe sce use es me secee acca 1889. 
By bilineatus Riley and Howard, Insect Life, III, p. 155, 
NStiO£, NOSES Melek coos cue censewsseecunesoecneesemeneens 1890. 
s oS Ashmead, Colo. Biol. Assn. Bull., I, p. 43, Colo.1890. 
as ne Perkins, Vt. State Bd. Agr., Eleventh Rept., 
Sept, Po 1Sii nce. cescencencesssondenece=aeel eee 1890. 
RS bilineatum Ashmead, Smith. Cat. Ins. N. J., p. 15 
(second ed. p. 580; °1899),............:-az-ssseseedewe 1890. 
os Harrington, Ent. Soc. Ont., Twenty-first Rept., 
Be G7 ces sheath 4. Uae Nes so sade aalsseenee eee 1891. 
ty r Osborn, Partial Cat. Animals Ia., p. 115......... 1892. 
HY xs Evans, Can. Pint., 28, ps 10.0.0 00... pcceccae see 1896. 
3 ve Howard, U. S. Dept. Agr., Div. Ent., Bull. 5, 
Tech. Set.,/ DP. 30.26.0000 ssh. cede saeeue seca 1897. 
e vad Dalla Torre, Cat. Hym., III, p. 188, Am. bor..1901. 
o dttyre Idem, p. 198.....s..cvese<0.-cscesesssescotcsnce es sane sseheeeeraeean 1901. 
bilineatum Ashmead, Proc. Wash. Acad. Sci., IV, p. 233, 
Sitka, Alaska, two @’s, June 16........:.sc.ssen 1902. 
ae of Felt, N. Y. State Mus., Bull. 76, p. 114, pl 2, 
BG's Bichscsecstcessetess<suees taechaosencrere sateen 1904 
s Betyré Tdem, P. U6 .........0.ce0cscenensance resco rans an cneaweheeeneenn 1904. 
ue bilineatum Ashmead, Hym. of Alaska, p. 239, two 2’s, 
Sitka; Alaska, June 1G ..;..... .ccc.sss0ssccseetseeenene 1904. 
i ss Howard, Insect Book, pp. 603, pl. 10, n. 17.....1905. 
us A Viereck, Trans. Kansas Acad. Sci., XIX, p. 
313, ‘taken: at’3350) feet..........-...c..<cscestepeeeneenes 1905. 


idoneum Idem. 
bilineatus Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 


52 ns TAA aes caceeds eee sseck oven geen ee 1905. 
a tityri Szepligeti, Idem, p. 32, m. 122 ..............cecescceeeceeres 1905. 
4 bilineatus Hitchings, Third Rept. Maine State Ent., p. 
VD. 5. ccceawaugteenens ceceduawvee scents csesdoeesanen ean aannnnmn 1908 
it tityrt Chittenden and Russell, U. S. Dept. Agr., Bur. 
Ent., Bull, 66, Part V, p63 ..... 5.2 201.sccnusaseeeeena 1909. 
as ‘‘ Viereck, Smith’s Ins. N. J., third ed., p. 621...... 1910. 
cs belineatus Viereck,, TGOM ..c....0.0c.ccsseeccorncscese vorecossneeemeene 1910. 
oe latilineatus Cameron, Journ. Royal Agr. and Commer. 
Soc, Brit Guiana, pil 7/9 r cce.csencceeeeneeeeee 1911. 


Fulvo-ferruginous, varying from flavous to ferruginous ; eyes large, 
extending nearly to the base of the mandibles, abdomen usually strongly 
compressed, stigma well developed, discocubtital vein appendiculate, size 
variable. 
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Length, 10-20 mm.; wing, 9-18 mm. ; spread, 20-38 mm. ; antenne, 
14-22 mm. 

Fulvo-ferruginous, varying from flavous to ferruginous, the light 
specimens usually with dark ferruginous markings. 

Head with dorsal and posterior aspects yellowish, frequently with 
irregular narrow bands of yellow surrounding the eyes and writing 
behind the ocelli; antennz as long or longer than the body; ocelli 
large, well separated, the posterior a little distant from the tops of the 
eyes ; eyes large, emarginate ; clypeal fovee distinct ; mandibles bident- 
ate, tipped with black. 

Thorax slightly lighter colored than the rest of the body ; mesonotum 
with three longitudinal ferruginous stripes more or less distinct ; meta- 
thorax with inconstant carinz, or smooth and finely punctured; two 
transverse and six longitudinal carinz are frequently evident, but are 
often more or less indistinct and sometimes entirely wanting. 

Wings hyaline, often slightly tinged with fuscous ; iridescent, stigma 
and most of the costa flavous,* nervures otherwise black; discocubital 
vein angularly broken and appendiculate, the appendix varying con- 
siderably in length; nervulus antefurcal to interstitial, nervellus broken 
at or near the middle, a small glabrous spot in the discocubital cell 
near the stigma; legs of the general color, claws pectinate ; abdomen 
generally strongly compressed, often darker at the apex, varying some- 
what in shape, slender or quite broad. 


In describing this species I have examined over 500 speci- 
mens from all parts of North America, the West Indies, and 
some from South America. 

Type.— Lost. 

This species shows a wide variation in color, and light and 
dark specimens are common; Say’s type must have been 
one of the light forms, many of which are more or less dis- 
tinctly marked with longitudinal ferruginous stripes on the 
mesonotum. Sometimes the stripes are lacking even in the 
lighter forms, while in the dark forms the whole thorax is 
ferruginous, and the mesonotal stripes are consequently 
obliterated. Between these two light and dark forms are all 
sorts of gradations. The wings are normally hyaline but 
are often tinged with fuscous; the length of the appendix of 
the discocubital vein varies from almost rudimentary to long ; 
the areolation of the metathorax varies considerably, it being 
sometimes smooth, without carinze, and sometimes strongly 


* The stigma is sometimes marked with ferruginous or black. 
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areolated as described, but more frequently an intermediate 
condition exists where the carine are present but more or less 
indistinct. In all parts of the range of this species there are 
a few small specimens; these seem to be especially numer- 
ous in Colorado, and might at first be looked upon as a 
separate species or subspecies, but since they agree with the 
larger specimens in structure and color, and show the same 
variations, I do not see how they can be considered even a 
subspecies. O. ¢ztyrz Pack. was at first proposed as a variety 
of this species, and later raised to specific rank, the differ- 
ences given being that /ztyvz is “‘ smaller, with the abdomen 
considerably shorter, the metathorax strongly areolated, and 
the male clasps subtriangular, obtusely rounded; while in d7z- 
lineatus the metathorax is smooth, and the male clasps are sub- 
triangular, obliquely truncate and acute posteriorly.’’ After 
a careful examination of a large series, however, I find that 
none of these characteristics are constant. I have worked 
upon these for some time, and do not believe ¢ztyrz can be 
given even subspecific rank. Occasionally characteristic 
tityrt specimens will be found, but there is acomplete grada- 
tion from these to the typical édz/zmeatus, and these interme- 
diate specimens are by far the most abundant. Dr. Felt 
states that ¢zfy7z “‘has a well-defined period of flight, which 
does not overlap the time ,O. dz/ineatus is abroad, except in 
the case of scattering individuals. This species appears 
early in May, is most abundant till the latter part of the 
month and occasionally in July, with belated individuals to 
October, while O. dz/ineatus does not occur till August, and 
then only in scattering numbers till the latter part of the 
month. This marked difference in the time of flight between 
these two parasites indicates either that they represent two 
broods of the same insect or else they are distinct species.”’ 
Specimens before me, however, show that characteristic 
bzlineatus are taken quite as frequently early in the summer, 
and I have taken them at Amherst, Mass., as early as April 
15. Many of the more slender specimens closely resemble O. 
/uteus, and some writers have considered the South American 
forms as such, believing it to be introduced. After examining 
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such specimens and comparing them with authentic speci- 
mens of /uwteus from Europe I find little difference, and 6dz/z- 
neatus may prove to be a synonym or subspecies of /uteus. 
However, until a good series of both can be compared the two 
species should be preserved. 

Distribution.—This species has a wide distribution from 
Alaska and southern Canada to Patagonia, Argentina, in- 
cluding the West Indies. In North America it has been 
taken on the north at Sitka, Alaska; Lake Winnipeg; Sud 
bury, Ontario; and Grand Lake, Newfoundland. In the 
United States it has been taken in nearly every State from 
Maine, Ohio, Montana and Washington, to Florida, Texas 
and California. I have also seen specimens from Mexico ; 
British Honduras; Porto Rico; Santo Domingo; Jamaica; 
Bonito Province, Pernambuco, Brazil; Chili; Tapis and Chu- 
but, Patagonia, Argentina. 

Life history and habtts.—This species is, next to the long- 
tailed and purged Ophions, the most common in collec- 
tions and the one most frequently noted in entomological 
literature. Yet very little is recorded concerning the life 
history and habits of the species. Adults have been taken 
in Massachusetts from April 15 to the last of October, but 
appear to be most abundant from the middle of May to the 
first of September. The Cornell experiments with trap- 
lanterns seem to show that there are two broods, one the 
last of May and one in August, with only scattering speci- 
mens during the intervening months. But as much of the 
museum material is without date of capture I am unable to 
decide this question. Toward the south adults will probably 
appear earlier and later, and I have before me specimens 
from Bonito Province, Brazil, taken January 31, Febuary 
4 and August 1, and from Santo Domingo, West Indies, in 
September. The large eyes indicate crepuscular or nocturnal 
habits, and experiments show that it is one of the most abund- 
ant forms attracted to light. The females are, as might 
be expected, more abundant in collections owing to their 
activity in searching out suitable hosts for theireggs. The 
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Cornell lantern records show that eighty-seven males were 
to taken four and five females. This species does not appear 
always to spin a cocoon, due probably to the conditions ob- 
taining ; if the larva can pupate within the cocoon of its host 
no cocoon of its own is necessary, but if the host dies before 
it can spin up, the larva of the parasite evidently spins a 
cocoon. This is compressed oval, 15-16 mm. long and 5-8 
mm. wide, composed of dull, dirt-colored silk, sometimes 
darker at the ends and thus forming a more or less distinct 
median band. 

Economic tmportance.—Very little is known of the hosts of 
this species, and hence its value as a parasite can not be de- 
termined, but its abundance and wide distribution indicate 
that it is important. The brief records available show that 
it preys on some of the Arctians and Noctuidz ; the former 
are not of much economic importance, but the latter are, 
and this species may accordingly prove to be of considerable 
value. 

The following hosts have been recorded, or specimens are 
before me: 


Diacrisia (Spilosoma) virginica Fabr., Felt, N. Y. State Mus., 
Bull. °76, pi 115 .......:.-dacseeeeee 1904. 
Epargyrus tityrus Fabr., Idem. 
Feltia gladiaria (morrisoniana) Morrison; Riley and Howard, 
Ins. Life; IIl,.p. V552-:2seeeee 1890. 
Glea inulta, Grote, Idem. 
Halisidota carye Harris; Felt, N. Y. State Mus., Bull. 76, p. 


? Notolophus leucostigma Abb. and Smith ; Howard, U. S. Dept. 
Agr., Div. Ent., Tech. Ser., Bull. 5, 
Pe BO iiss coh cnd we sons cece occu de way sce es eee e een 1897. 
Prodenia eridania Cram. 
Samia cecropia L. 
Symmerista albifrons Abb. and Sm.; Felt, N. Y. State Mus., Bull. 


Telea polyphemus Cram., July 17-Aug. 1. 


Location of spectmens.—The U. S. National Museum collec- 
tion contains specimens from Sitka, Alaska; British Colum- 
bia, Washington, California, Wyoming, Montana, Colorado, 
Michigan, Kansas, Arkansas, Indiana, Ohio, Pennsylvania, 
New York, Connecticut, New Hampshire, Delaware and 
Virginia. 
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Ophion biangularis Tasch. 


Ophion biangularis Tasch., Zeitschr. ges. Nat., Vol. XLVI, p. 432, 
Wagoa Santa, Brazil: Qosc-ccwacweteeaceensscseee 1875. 
ey 3 Dalla Torre, Cat. Hym., III, p. 188, listed.....1901. 
Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 31, 
Me OU Sted. Gece saeceaenc nee eee 1806. 


Testaceous with head much paler, apex of abdomen intuscated ; meta- . 
notum areolated. Wings hyaline, stigma fuscous, base of wings and 
squamula testaceous. 

Length, 16 mm. 

Weakly pubescent. The metanotum is divided by two ridges into 
three equalstripes ; through the middle and hind areas goes, divided by 
two longitudinal ridges, a somewhat wedge-shaped, narrow, longitu- 
dinal area. On the clear wings the insipid yellow stigma and back- 
ground stand out sharply against the dark veins. The hind border of 
the large cell is broken in the middle nearly at right angles and fur- 
nished with a nerve branch, then in the middle of its outer part nearly 
broken again by avery blunt angle. The inner part of the radius is 
straight. 


I have seen only one specimen of this species. 

Type.— 2. Location unknown. 

Distribution.—Lagoa Santa, Brazil; Cordoba, Mexico; 
one o' U.S. National Museum, Cordoba, Vera Cruz, Mexico 
(March 26, 1908). 


Ophion abnormis Felt. 


Ophion abnormum Felt, N. Y. State Mus., Bull. 76 (nineteenth 
Reprts state Ent. ); po d2iple 2, me Seees erence 1904. 
Evremotylus feltt Viereck, Kans. Acad. Sci., XIX, p. 264.............. 1905. 


Flavofulvous varied with ferruginous ; head large, face broad ; eyes 
small, distant from base of mandibles ; discocubital vein with more or 
less distinct appendix ; sometimes with an abnormal stub of a vein ex- 
tending back into the third discoidal cell. 

Length, 13-18 mm. ; wing, 12-15 mm. ; spread, 26-32 mm. ; antenne, 
12-17 mm, 

Head flavous tinged with fulvous, large, broad; eyes small, narrow, 
only slightly emarginate, distant from the base of the mandibles; 
ocelli large, prominent, well separated, distant from the tops of the 
eyes; antennez fulvous, short, not quite as long as the body; face 
broad, clypeal foveze deep; mandibles strong, bidentate, tipped with 
black; thorax flavofulvous marked with ferruginous ; mesonotum with 
three longitudinal ferruginous stripes ; parapsidal furrows distinct only 
in front; scutellum small, rounded, often flavous; pleurz more or less 
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and pectus generally ferruginous; metathorax shining, smooth and 
finely punctured, with indistinct carine. 

Wings hyaline or slightly tinged with fuscous; stigma light to dark 
flavous; nervures black; discocubital vein angularly bent without an 
appendix, or angularly broken with a more or less distinct appendix ; 
rarely with an abnormal stub of a vein extending back into the third 
discoidal cell; nervulus interstitial to postfurcal, nervellus broken at 
or above the middle. 

Legs fulvous; claws pectinate. 

Abdomen fulvous, sometimes marked with fuscous, especially along 
the venter; usually strongly compressed. 


Redescribed from type @ and eight o& specimens. 

Type.— 2. New York State Museum. 

This species is closely related to O. dzfoveolatus, but may 
be recognized by the larger, usually flavous head, which is 
generally fulvous in dzfoveolatus—the usually more strongly 
compressed abdomen and smaller size. In the type there is 
a stub of a vein projecting into the third discoidal cell from 
the lower half of the discocubital vein, but this is apparently 
abnormal, for there was never any recognized vein at this 
place, anda homotype in the collection of the American Ento- 
mological Society shows this abnormality in only one wing 
and located slightly lower down. The appendix and disco- 
cubital vein vary as in dzfoveolatus. 

After carefully examining one of Viereck’s paratypes of 
Eremotylus teltt Vier., in the American Entomological Society 
collection I find that it belongs in the Genus Ofhzon, and after 
comparing it with specimens of O. abnormzs I believe that it 
is asynonym. In the paratype of &. feltz the base of the 
radial vein is slender and straight, not thickened and bent as 
in Eremotylus ; the discocubital vein is bent as in many speci- 
mens of O. bzfoveolatus, and the third discoidal cell is short 
and high—not long and slender as in Aremotylus. A series 
of specimens shows that the discocubital vein varies, as in 
btfoveolatus, from angularly bent and without appendix to an- 
gularly broken and more or less strongly appendiculate. 

Distribution.—W ashington, Montana, California, Colorado, 
Kansas. 

This species seems to have a limited range through the west- 
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ern United States following the Rocky Mountains and Coast 
Range. The type was taken in Colorado, and Viereck’s 
specimens came from Denver, Colo., and Hamilton County, 
Kansas, at 3,350 feet. I have before me specimens from 
Cheney, etc., Wash.; Palo Alto, Cal., March 25; Missoula, 
Mont., May 18; and several specimens from Colorado. 

Nothing is known of the life history, habits, or hosts, but 
these probably differ little from those of dzfoveolatus. The 
small eyes indicate that it may be diurnal. — 

Location of spectmens.—New York State Museum, @ type. 
American Entomological Society, homotype, o, Colorado ; 
Q, Paratype of &. feltz Vier., Denver, Colo.; three o’’s, 
southern California. Washington, U. S. National Museum, 
two o'’s, Cheney, Wash., and Riley, Colo. Kansas Univer- 
sity, 2 (type of &. feltz Vier.) , 3,350 feet, Hamilton County, 
Kans. Montana Agricultural College, o', Missoula, Mont., 
May 18. Leland Stanford, Jr., University, Palo Alto, Cal., 


March, 25. 
Ophion flavoorbitalis Cam. 


Ophion flavoorbitalis Cameron, Biol. Centr. Amer., Hym., I, p. 


294, pls 12, 0f10 1G: new cwcaeeeeeeey coemaenaecainess: 1886. 
se es Dalla Dorrey Cat Eye. Lele spl Ol eescess ee 1901. 
a A Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 

SU ms WOU. ccdseen eee wore en cee eettes eeeees? 1905. 


Luteous, eyes and scutellum flavous, wings hyaline, stigma luteous. 

Length, 21-22 mm. 

Face broadly projecting, finely punctured ; thorax finely punctured, 
scutellum with the side carinate ; metanotum aciculate, with two short 
transverse keels, the space between them hollowed; a longitudinal 
keel on either side of these, and a posterior transverse one forming a 
longish area ; wings hyaline, stigma luteous, discocubital vein angularly 
broken and appendiculate, its outer half parallel with the basal half 
of the radial vein. 

First abdominal segment dilated at the apex, the dilation gradual 
from the middle; the sides keeled ; second segment thicker and dis- 
tinctly shorter than the first. 


I have not seen the type or a specimen of this species and 
can only give the original description, slightly modified. 

Type.— 2. British Museum. 

I am not sure of the validity of this species, and it may 


TRANS. AM. ENT. SOC., XXXVIII. (7) 


50 AMERICAN HYMENOPTERA. 


yet prove to be a synonym of O. dzlineatus ; it may appar- 
ently be recognized by its lighter color and broadly project- 
ing face. The third discoidal cell is, judging from the figure, 
fully as wide as long. 

Distribution. — Mexico (Cordova), Panama (Volcan de 
Chiriqui, 2,500 to 4,000 feet. 


Ophion chiriquensis Cam. 
Ophion chirzquensis Cameron, Biol. Centr. Amer., Hym., p. 294, 


DD ph 2 Ge: 20. civscceccvscocssoesse eee 1886. 
ef ue Dalla Torre, Cat. Hym., Ill, p. 188..0ecceee 1901. 
1 oe Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 31, 

TOS a ieseshnclsuetoasaatecs sdvausseuncr ounes ade ean 1905. 


Luteous, head, scutellum and pleura flavous, wings hyaline, stigma 
luteous. 

Length, 23 mm. 

Head shining, obscurely punctured; antennz luteous, as long as or 
longer than the body; clypeal foveze deep, longish. 

Thorax covered with close pale pubescence; mesonotum very minu- 
tely punctured, the pleura finely, longitudinally striated. Scutellum 
carinate along the sides. Metanotum with one transverse keel near 
the base, the base behind it finely rugose, the rest of the surface finely 
rugose and bearing arcuate keels; metapleure finely rugose; petiole 
shining, glabrous, slightly hollowed in the center above the base; sec- 
ond segment stouter and not so much compressed laterally as the peti- 
ole, densely covered with a white pubescence. Wings hyaline, stigma 
luteous, basal division of the radius not-curved upward, third discoidal 
cell more than three times as long as wide, nervulus antefurcal. 


I have not seen a specimen of this species, and can only 
give the original description slightly rearranged. 

Type.—2. British Museum. 

Cameron states that it is “smaller than O. curvinervis and 
identical with it in structure (including the form of the meta- 
thorax) and in coloration, except that the antennze are 
entirely luteous; differing from it otherwise in its smaller 
size, in the second abdominal segment being stouter and not 
so much compressed laterally compared to the first; in the 
basal division of the radial nervure not being curved up- 
wards, and in the upper angles of the apex of the first cubital 
cellule being longer than the lower.”’ 

Distribution.—Panama, Volcan de Chiriqui, 2,000 to 3,000 
feet. 


ee ee eee ee 
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Genus RETANISIA Cam. 


Retanisia Cameron, Biol. Centr. Amer., Hym., I, p. 299............. 1886. 
Re Ashmead, Proc. U. S. Nat. Mus., No. 1206, pp. 87, 

ASIAN Ol  OXCIT T1900) 02:25. wncecd eee tecae ee eee a eee neaneeee 1900. 

af Daliavborre: (Cat., ym. Ill, sp: W/Giino ee actrees sewese 1901. 


os Szepligeti, Gen. Ins., Hym., 34me Fasc., pp. 36-37....... 1905. 


Parapsidal furrows deep; claws not pectinate; abdomen not much 
longer than the head and thorax together, gradually dilated to the 
fifth segment; discocubital cell receiving both recurrent veins ; median 
tibiz with two apical spurs; antenne long, filiform. 


Generic type 2. faczalis Cam. (monotypical). 
Cameron characterizes the genus as follows: 


‘““Head as broad as the mesonotum, about one-half broader than 
long. Clypeus almost transverse at the apex, but with the sides 
rounded ; labrum small, rounded. Eyes not incised on the inner side. 
Parapsidal furrows deep and wide, reaching nearly to the scutellar 
fovea, which is wide and deep. Scutellum longer than broad, not 
much elevated, narrowed toward the apex, which is rounded; the 
sides are keeled. Metathorax gradually sloping to the apex, long- 
ish, with more or less distinct are. Abdomen not very much longer 
than the head and thorax united, becoming gradually dilated to the 
fifth segment. Hind legs very long; the coxze longer than the tro- 
chanters, the tibiz nearly as long as the coxe, trochanters and femora 
united ; the tarsi a little shorter than the tibiz ; the hind tibiz having 
two short thick spurs, the anterior paira longer and more curved one. 
The matatarsus is scarcely twice the length of the next joint, and the 
basal joint of the anterior tarsi is curved at the base. In this genus 
the cubital cell receives both the recurrent nervures, and therefore 
agrees with 7hyreodon, Ophion, Nototrachys, Ophiopterus and Aga- 
thophiona. From Thyreodon it may be known by the abdomen not 
being strongly compressed laterally, the much longer legs and antenne, 
the eyes entire and the claws not pectinated ; from (Vototrachys by the 
long antennz and the shining mesonotum ; from Ophion by the abdo- 
men not being compressed, the eyes entire, and the now pectinated 
claws; from Ophtopterus by the very long antenne and legs, and the 
dilated abdomen ; and from Agathophiona by the normal length of the 
labium, the long antennz, the much longer legs, and the much shorter, 
more dilated and thickened abdomen ; and from all five by the very 
deep parapsidal furrows, The antenne in the male—the only sex 
known—are longer than the body; the joints contracted in the mid- 
dle, dilated at the base and apex; the third joint about one-fourth 
longer than the succeeding ones; towards the apex the joints become 
very slightly narrowed.”’ 
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Judging from Cameron’s plate the nervulus is interstitial 
and the nervellus broken at the middle, the discocubital vein 
arcuate, not appendiculate. I am not sure of the validity of 
this genus, for the short stout abdomen of the male—the 
sex of the single specimen known—indicates that the female 
when discovered may have a long ovipositor or other char- 
acters which might place it insome other genus. As I have 
not seen a specimen, however, I have preserved the genus, 
but further investigation is necessary. 

Distribution.—Guatemala (Purula). 

Nothing is known of the life history, habits or hosts. 


Retanisia facialis Cam. 


Retanisia facialis Cameron, Biol. Centr. Amer., Hym., I, p. 299, 
M1, 6), Pls ss 7 occainalaeceeeaeseseerecsseeereee 1886. 
Ue sj Dalla Torre, Cat. Hym., Ill,:p..179:. 3c 1901. 
i x Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 37.1905. 


Black, scape of antenne beneath, face, mouth, eyes, anterior feet in 
part and apex of posterior tarsi flavous ; wings hyaline, apex smoky, 
nervures black, 3. 

Length 15 mm. (about). 

Head strongly punctured ; a triangular projection below the antenne, 
its centre almost carinated, the face transversely striated on either 
side of it; below the antenne, the orbits broadly behind, the palpi, 
ciypeus (except at the extreme apex), and the labrum yellow. Thorax 
strongly punctured, shining, the scutellum scarcely so strongly punc- 
tured as the mesonotum ; metanotum with seven arez ; the sides more 
or less reticulated. Abdomen shining, impunctate, the ventral surface 
in the middle obscure yellow. The anterior legs in front and the tarsi 
are entirely yellow; the middle pair have the coxe, the greater part 
of the trochanters, the femora—except the base—and the apices of the 
tarsi, yellow; the four apical joints of the hind tarsi are also yellow. 
The head and thorax are covered with a close fuscous pile. 


Distribution.—Guatemala (Purula). 
Nothing is known of the life history, habits or hosts. 


Genus ENICOSPILUS Steph. 


ELS OL Stephens, Cat. Brit. Ins., p. 352 (nomen nudum)...... 1829. 
a Illustr. Brit. Ent. Mand., VII, p. 126, pl. 


AO; £15. 4, ncn ccuscauncdenasesscnsadeesheee yeaa 1835 
os Westwood, Brit. Ent., I, Appendix, p. 60................. 1840. 
2 Stephens, Illustr. Brit. Ent. Mand., VII, p. 311.........1845. 
a i Idem, Supplaipy sos. ccc. ccecsecessnaceoecenmeeeeee 1846. 


Kirchner, Cat. Hymr Europ, p> | Od:-sccscessseeeeneesee eee 1867. 
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Allocamptus Forster, Verh. Nat. preuss. Rheinl., 25, p. 150 (Nec 


PUM OIMSOM) fh cok veodetecont seat oases ee CAC a CEE aan Snes 1868. 

Hlenicospilus Bridgman and Fitch, The Entomologist, 17, p. 176..1884. 

Dispilus Kriechbaumer, Berl. Ent. Zeitschr., 39, p. 309............... 1894. 
Enicospilus Ashmead, Proc. U. S. Nat. Mus., No. 1206, pp. 87, 

ZO! (VOT, SXXCUIIE) (3 a eee ea eer ei 1900. 


e . Trans. Ent. Soc. Lond., pp. 270, 354........ 1900. 
Trispilus Kriechbaumer, Zeitschr. Syst. Hym. Dipt., I, p. 156...1901. 


WHELOSP2 USE KOICCH DAMES, UGE ..05<2<4s<eess.cccecscecenssteesee cee neeearoee 1901. 

eremcosprlus Dalla Torre, Cat. Hym., III, p. 180........0.csc0-ccceeees 1901. 
Exnicospilus Felt, N. Y. State Mus., Bull. 76, pp. 101, 107 (nine- 

teenth Rept state Ent.) siccc.snsosseec tans eeneeese see eee eee 1903. 

Hentcospilus Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 25, n. 7..1905. 

ae Selby, Syoroles, Te Qiaces 5, 3 0)5 247/1/adoodecocoonsneroosacoonsoscdnoscee 1906. 


Entscospilus Schmiedeknecht, Opusc. Ichn., 18, p. 1428, n. 4........ 1908 


Anterior wings without areolet; discocubital vein not an- 
gularly broken but straight or bent, not appendiculate ; trans- 
verse-cubital vein straight, discocubital with one or more 
chitinous macule in a glabrous area; face unarmed, clypeus 
truncate. Ocelli large, claws long and pectinate. 

Generic type.—E.. merdarius Grav. 

The chief generic characters of this genus lie in the wings 
and the members resemble representatives of the Genus 
Eremotylus in many respects. The venation is similar in 
the characteristic shape of the radial and discocubital veins, 
the only important difference being in the presence of maculze 
in Enzcospilus. Just how constant these are can not be deter- 
mined from data now available, but it is evident that the size 
and shape of a macula often varies somewhat and may be 
entirely lacking. This occurs in such species as purgatus 
and ¢horacicus, and it is certainly possible that it may occur 
in such species as flavus and flavo-scutellatus. If the single 
macula in the last should be entirely lacking a specimen 
would be readily classed in the Genus Evemotylus. Numer- 
ous records indicate and study of a good series of specimens 
quickly shows, that the shape and size of the macule vary 
considerably within a species, and that apparently little weight 
can be placed upon these characters. Just how great this 
variation is can not be determined until extensive breeding 
experiments have been carried on. 
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The Genus xzcospilus was first proposed by Stephens in 
his Catalogue of British Insects, p. 352, 1829—with a single 
species, /. stimulator ; no description of £. szmulator can be 
found and it evidently never passed the manuscript stage. 
Both genus and species, being new and without descriptions, 
stand as nomina nuda. In 1835 the Genus Anzcospilus was 
again proposed in Stephens’ Illustrations of British Entomo- 
logy, Mandibulata, VII, September 30, p. 126, and this time 
it was characterized in atable. A colored figure, by West- 
wood, was given on a plate stamped “‘ Published Sept. 30, 
1835,’’ but it seems to have been published in the part* dated 
October 31, 1835, and so far as Ican learn no name or de- 
scription was given to this figure till the part published 
November, 1845,f when it was given in the list of plates as 
Enicospilus merdarius Grav.t 

This was a well-known species of Ophion described in 1829° 
and as a species is thus designated, the genus Axzcospzlus 
Stephens must stand as established in November, 1845, with 
Enicospilus merdarius Grav. as type. It is evident that the 
figure—PIl. 40, fig. 4—is not merdarzus, and Stephens recog- 
nized his mistake when he published the description—Suppl., 
Aug., 1846—of 4. merdarius, ramidulus and combustus, and 
stated that the figure is &. combustus Grav. The figure dif- 
fers markedly from the description of EF. merdarius but 
agrees with that of E&. combustus, and must stand as such. 
This fact does not, however, affect the validity of 4. mer- 
dartus Grav. as generic type. Ashmead for some reason 
unknown to me credits this genus to Curtis. 

Orthography.—Considerable confusion has arisen over the 
orthography of the generic name, and it has been spelled 
Entcospilus, Hentcospilus and Eniscopilus. This confusion is 
partly due to the derivation of the name—from vikés, unicus ; 
omihos, macula. Stephens spelled the name Lxzcospilus, but 
apparently overlooked the aspirate ‘© which would make the 


* Stephens’ Illustr. Brit. Ent. was published serially. 

Tt Westwood states, Brit. Ent., I, Appendix, p. 60, in 1840, that 
this figure, plate 40, fig. 4, is evidently intended for a species of the 
Genus Euzicospilus, of which the species is not indicated. 

{t Gravenhorst, Ichn. Europ., III, p. 698, n. 138, 2 o, 1829. 
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derivative Henicospilus. Some later writers have tried to 
remedy his seeming mistake by adding the A, hence the 
confusion. According to the International Code of Nomen- 
clature— Art. 19— “‘ The original orthography of a name 
is to be preserved unless an error of transcription, a lapsus 
calamzi, or a typographical error is evident.’’ In this case an 
error of tvanslzteration is evident, not an error of transcrip- 
tion. Botha dlapsus calami and a typographical error are ex- 
cluded, for Stephens wrote Axzcospzlus consistently in several 
places and at different times, namely, in his Catalogue of 
British Insects, p. 352, 1829, in his Illustrations of British 
Entomology, Mandibulata, VII, p. 126, September, 1835; 
List of Plates, November, 1845, and in the Supplement, p. 
3, August, 1846. 

The question rests, therefore, upon the interpretation of 
the word transcription, and I do not believe it can be made 
to include transliteration,* The latter corrections can not, 
therefore, be accepted, and the generic name stands as 4nz- 
cospilus Stephens, established November, 1845; type Avzz- 
cospilus merdarius Grav. 

Distribution.—Most members of this genus are tropical or 
subtropical, but a few range into the Boreal Zone, repre- 
sentatives of the genus having been taken from Alaska and 
Newfoundland in North America to Buenos Ayres in South 
America, including the West Indies. 

Entcospilus purgatus has a remarkable distribution, speci- 
mens before me showing that it ranges from Fox Point, 
Alaska,t and Grand Lake, Newfoundland, south into Mexico, 
the West Indies and Chili. No other member of the genus 
is known to be so widely distributed. Among the tropical 
forms monticola has been taken 3,000 feet above sea level 
and flavoscutellatus at 4,500-7,000 feet, but whether these 
species are local or have followed the mountain ranges is 
not yet determined. 


* For further discussion of emendation of names, see U. S. Dept. 
Agr., Bur. Animal Ind., Bull. 79, pp. 75-76, 1905. 

t ‘‘An Indian village at the extreme southeastern corner of the 
Alaska mainland.”’ 
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Economic importance.—Not much is known of the life his- 
tories of the tropical species, but the northern members are 
recognized as beneficial parasites. Records indicate that Z. 
purgatus is one of the most valuable members of the tribe 
since it preys upon several injurious insects of considerable 
importance. It has been frequently noticed as a parasite of 
the destructive army worm, Heliophila unipuncta Haw., on 
which it ‘‘ serves as a very efficient check.’’ Professor Lug- 
gar’s report of 1896 gives the best evidence of its value as a 
parasite. I have before me one specimen bred from the 
cotton worm (Aletia) Alabama argillacea, but can find no 
record of this host, and can not say whether or not it is fre- 
quently attacked. It has also been reared from the zebra 
caterpillar, Wamestra picta Haw., another injurious species, 
and preys upon several of less importance. 

Life history and habits.—Little is known of the life history 
or habits of the members of this genus aside from those of 
E. purgatus, but so far as known they do not differ from 
those of other members of the tribe. 


TABLE OP SPECIES. 


1. Antenne black or dark fuscOUs...........:.cccecere-s-0-0<dsneduen geen 2 
Antennz flavous or fulvoferfuginous. ............<0s.ssessseceneeseteeeeene 2). 
2. Abdomen entirely black beyond the first segment................ssse00 3: 
Abdomen not entirely black beyond the first segment................- 4. 


3. Larger macula appendiculate. 
fuscipennis flavostigma n. subsp. 


Larger macula not appendiculate................6+ fuscipennis Szep. 
Ae Wings fulvo-hyaline:....1..ccasessessecsvartvecntoccanceteantee bicolor Tasch. 
Wings hyaline 2.0..0...0:.secscsscsnscscencaceccaneseasnoncctcnte vaseeeeaeeee aman a: 


5. Head with distinct longish tubercle below the antenne. 
fuscicornis Cam. 


Head without distinct longish tubercle below the antennz......... 6. 

6. Discocubital cell with one macula..............ccsseeeseeeees Peer sen 5 ‘F 
Discocubital cell with two mactlee.- 7. -<:-c.5.05-secccsesecenl=seeeeenee eae 8. 

7. Discocubital cell with a linear, arcuate macula... nigricornis Br. 
Discocubital cell with a triangular macula........... cressoni n. sp. 

8. Abdomen beyond the fourth segment black......... fernaldi n. sp. 
Abdomen with segments 3 to 8 black ............... monticola Cam. 

9. Discocubital cell with only one macula or a macula and one or 
MOTE NES. 5.5.0. scssccacesoccrocstaee verses secencronteeeteecineas eee eeeeeeteeee 10. 


10. 


1 


12. 


13. 


14. 


15, 


16. 


I; 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 
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NETLOXMV CLOW ertsescnc rece seis tioclcavedeloccssea yest Meet eee eee eee eae oh Naeah esis els 
RET ECR OI AC Cm enccscsone eawaacss cos ccesssevat pees oecbaens ov ore seoeee ens eon euseaee eres 16. 
PRC ROLY LU OMA OAC K 6.20 slis son aneh sdvicdevdepeua con ese vepetep rena tdaacsne ne we 12. 
Mex Of andomen not black: .:.2.52.05,cescsencscecaedens see reneeeee ene ee concen 13. 
Discocubital cell with one macula................. nigricauda Tasch. 


Discocubital cell with one macula and two lines. 
thoracicus Cress. 


Re ERO C cases, So chabn casey y opeessciacnyccvecaga acess flavoscutellatus Br. 
aE MEAT RV EN OW Go) dere ccs cedss\cvescccondvaes oncncusedeseetoreeaeenece ie eo eee eee 14. 
Discocubital cell with one macula and two lines..thoracicus Cr. 
Discocubitalicelliwith one macula.....c5....cs2csssscseseeee ce ceeeeseeesesere 15. 
ER Pale: HAV OUS.: sccosseccp-cesceoecseeeecesnes guatemalensis Cam. 
BS elastase OTS eesti aicdcanpissxceneasnadestahcxscaeces neotropicus n. sp. 
Aibdomenventirely, Ted) .,..ccssseseses es ocosesssccsoccescecseseeneecue brulléi. 
PND OMeETENOGENLITE hy sTEG ac. sv.5c- oss ossacccctoceoecseee ete ee 7p 
Abdomen with three basal segments red, the rest yellow. 


trilineatus Br. 


Abdomen with three basal segments yellow................ccseeseeeeeeee 18. 
Larger macula with outer end sharply pointed..........flavus Fabr. 
Larger macula with outer end rounded.............. concolor Cress. 
Bancen inact, AD PCHGICUIALC..... .5..s«adenssaauasienserestaees beac oneeeseen 20. 
Watsemmactla Not appendiculate. .....0..0:i-ssasc.uecelacascecaeneedes eset: 22. 


Discocubital cell with two macule, the larger with along appendix 

extending below the smaller....purgatus arcuatus Felt. 

Larger macula with only a short appendix...................ccseeeeceeee Ze 

Sternum and stigma (except base and apex) black. 

maculipennis Cress. 

Sreshumuandestiomal yellOw.....s-co..-<sscsscetssseseenesteen see eeeee cee 23. 
Face with distinct median tubercle between the antennal fosse. 

sphacelatus Erich. 

Face without distinct median tubercle between the antennal 


Discocubital cell with two macule and often a line—the detached 
appendix of the larger macula—under the smaller. 
purgatus Say. 


Discocubital cell with only two macul@...................cececceeneeceeees 24. 
@utersmaculaverect CESCENTIC....c.cccvscecconseeoeenen eee eee ean ueean: 25. 
Outer macula not erect crescentic................0ce00e: concolor Cress. 


Outer macula with horns pointed towards the apex of the wing. 
cubensis Nort. 
Outer macula with horns pointed towards the body. 
fernaldi n. sp. 


Smaller macula erect creSCentic...............scsccseceoes cubensis Nort. 
Smallenimacttla not erect CresGenticy.-s.-sseeetee eee eee eee ences 27 
AN doment VellOW, 2-s..ccsssaccsesscesaasesstecseaneecanteeeeseees purgatus Say. 
Miadomen Hot Yellow ...5..ccsccsserseenvaceacesnvconscbecaceses’e flaviceps Br. 
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Enicospilus fuscipennis flavostigma n. subsp. 


Similar to fuscipennis except that the stigma is flavous, the larger 
macula appendiculate, and the metathorax has a weak median longi- 
tudinal keel. 


Described from one female specimen. 
Type.-—@. U.S. National Museum. 
Distribution. —Cayenne, French Guiana. 


Enicospilus guatemalensis Cameron. 


Ophion (Enicospilus) guatemalensis Cameron, Biol. Centr. Amer., 
Hym:, J, pi.) 293) nse 


pl. 12, fig. 22.0.0. .ceseeneeeee 1886. 

Henicospilus guatemalensis Dalla Torre, Cat. Hym., III, p. 182, 
listed (Guatemalar...:...:.s-snenossneeeeeees 1901. 

he Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 
27, 1.59. liSted .......cscccvesceseeccecsceseenannere 1905. 


Pale flavous, vertex yellow, wings hyaline, stigma pale flavous, disco- 
cubital cell with one subtriangular horny macula. 

Length, 18 mm. 

Body flavous, unicolorous ; vertex flavous. 

Thorax with scutellum more gibbous than in &. concolor, not so 
narrowed behind, scarcely keeled at the sides and not punctured, but 
finely striated at the apex; metanotum without median keel; wings 
hyaline; the third discoidal cellule not so dilated at the apical half as 
in concolor ; discocubital cell with only one pear-shaped macula; ner- 
vulus interstitial. 

In the unicolorous body this species agrees with #. concolor but is 
much smaller and the color more dilute in tint; &. flavus may be 
known from this species by the deeper fulvous tint of the body, by the 
middle of the vertex being black and the mesonotum punctured; the 
metanotum is much more strongly wrinkled and the macula of the 
discocubital cell more strongly pointed at the apex. 


I have not seenaspecimen of this species, and am not sure 
of its identity, but it appears to be closely related to Z. pur- 
gatus. | 

Type.—@. British Museum. 

Distribution. —San Geronimo, Guatemala. 


Enicospilus fuscipennis Szep. 


Henicospilus fuscipennis Szepligeti, Ann. Hist. Nat. Mus. Nation- 
alis\ Hung, BV, Part) p47, eee 1906. 
persimilis Szepligeti, Idem, p. 147, & 


ee 
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Fulvous ; vertex, antenne, stigma and abdomen beyond the second seg- 
ment black; discocubital cell with two macule. 

Length, 19-25 mm.; wing, 14-16 mm. ; spread, 30-34 mm. ; antenne, 
20-26 mm. 

Head flavous; vertex and antennz black; antenne as long as or 
longer than the body; ocelli large, well separated, the posterior close 
to the tops of the eyes; eyes large, emarginate; face sometimes with a 
more or less distinct median black band, running from the anterior 
ocellus to or below the antennal fosse, 

Thorax dull fulvous; mesonotum indistinctly tinged with fuscous ; 
mesopleurze smooth ; scutellum with lateral keels; metathorax with 
strong anterior transverse carina, in front of which it is smooth, behind 
with arcuate wrinkles. 

Wings slightly tinged with fulvous or light brown, stigma and ner- 
vures fuscous to black; discocubital cell with two macule, the larger 
triangular, not appendiculate, the smaller round, or slightly elongate, 
nervulus antefurcal, nervellus broken below the middle, discocubital 
vein bent, the first recurrent vein two-thirds the length of the second. 

Legs fulvous, claws pectinate. 

Abdomen with the two basal segments fulvo-ferruginous, beyond 
the second segment black, the lower apical corner tinged with fulvous. 

In redescribing this species I have compared two female 
specimens with the original description. 

Typfe.— 2. Hungarian National Museum. 

This species shows some variation in color and shape of 
the maculz as in other species; the smaller macula may be 
circular or almost linear, and the wings vary from hyaline 
with only a slight fulvous tinge to light brown. Szepligeti 
has based a new species—ferszmzlis—on these two differ- 
ences, but specimens before me show that they are variable. 
His specimens with finely rugose metathorax are only minor 
variations. 

Distribution.—This species has a fairly wide range through 
Peru, Bolivia and Brazil, and probably north into Venezula. 
Szepligeti’s types came from Mapiri, Bolivia, and Minas Ger- 
aes and Blumenau, Brazil, and his other specimen, the type of 
persimilis, from Pachitea, Peru, while I have seen specimens 
from Peru. 

Nothing is known of the life history or habits. 

Location of sbecimens.—Hungarian National Museum. Type 
2; alsotype & persimilis. U.S. National Museum, two 2’s, 
Peru. 


TRANS. AM. ENT. SOC., XXXVIH. 


60 AMERICAN HYMENOPTERA. 


Enicospilus bicolor Tasch. 
Ophion bicolor Taschenberg, Zeitschr. f. d. Ges. Natur., 46, p. 434, 


PEs WO.) D adder taenigasethe esac ances addes ds uetcdadsae tates 1875. 
He cs Dalla, Torre, ‘Cat. Eiym’s,) Tl, p. 188).2.2...-.s.ssoaseeee 1901. 
7 at Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 27, n. 

SB ics. a deca dtied das stews eataladodesdesdeveec sae dade vee teU ae eeameenem 1905. 


Testaceous, antenne and apex of abdomen black, wings flavo-hyaline, 
with two horny macula, the larger cordate, appendiculate, the smaller 
crescentic. 

Length, 24 mm. 

Head testaceous, antennz and eyes black; thorax uniformly shell- 
yellow, somewhat sericeous, especially the weak metathorax; the ante- 
rior transverse carina of the metathorax not uniting with the lateral 
carine but running out before reaching them; the surface finely 
rugose. 

Wings tinged with fulvous, the discocubital cell with two macule, the 
larger heart-shaped with an arcuate continuation extending along the 
border of the glabrous area, in the middle of which the pale crescent- 
shaped smaller macula stands upright. 

Abdomen with the three basal segments shell-yellow ; the fourth has 
only a lateral spot of this color at the base, and the rest only a reflec- 
tion on the outer lateral angle, otherwise black. 


I have not seen a specimen of this species, and can only 
give a free translation of Taschenberg’s description. 
Type.—@. Nova Friburgo, Brazil; location unknown. 
Taschenberg considered this species as “‘standing very 
near &. nigricornis Br. in color and shape of the macule, but 
could not call its color rufous,’ as in the latter, he “also 
found the color of the abdomen different, and the angle which 
the second recurrent vein forms with the outer edge of the 
large cell is certainly more blunt than in &. nigricornis ; if 
even its sides are the same.’ As £&. nigricornis Br. has only 
a linear, oblong macula, the two should not be confused. 
Distribution.—Nova Friburgo, Brazil. 


Enicospilus fuscicornis Cam. 
? Ophion sphacelatus Erichson, Schomburg’s Reisen in British 
Guiana, Part TT1,. pv S8¥isin0ik teen 1848. 
(Enicospilus) fuscicornis Cameron, Biol. Centr. Amer., 
Hym., 15 pi. 2901, 1148\y Seer 1886. 
Hentcospilus fuscicornis Dalla Torre, Cat. Hym., III, p. 182......1901. 
a A Szepligeti, Gen. Ins., Hym., 34me Fasc., 


ae 
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Rufous, thorax flavous, head with distinct longish tubercle below the 
dark fuscous, almost black antenneé; wings with two horny macule ; 
Stigma yellow or fulvous. 

Length, 30 mm. 

Head yellowish, antennz dark fuscous, almost black, with a distinct 
longish tubercle below the base; thorax flavous, pleurz and scutellum 
yellowish, mesonotum marked with dark fulvous, not fuscous; meta- 
thorax smooth and impunctate, with a rather indistinct anterior trans- 
verse carina, behind which it is faintly wrinkled. 

Wings with stigma yellow or fulvous; discocubital cell with two 
maculz ; apex of abdomen fuscous. 


I have not seen a specimen of this species, and can only 
give Cameron’s description slightly modified. 

Type.—?. British Museum. 

Cameron remarks that this species considerably resembles 
FE. flavo scutellatus in color, but differs in being smaller, with 
a distinct longish tubercle below the antennze and no dark 
fulvous markings on the mesonotum. Comparison of the 
descriptions shows that it is very closely related to £. spha- 
celatus Erich., and it is perhaps a synonym of that species. 

Distribution.—San Geronimo, Guatemala. 


Enicospilus nigricornis Br. 
Ophion nigricornis Brullé, Hist. Nat. Ins., Hym., IV, p. 141, n. 8, 


Brazile csccee.esscses alsa Sastasgueseeneoe asm sede ceemoneses 1846. 

rf a WatlawMorre: Caty Eby my. MMs eel Obseneeseseseee 1901. 
Henicospilus nigricornis Szepligeti, Gen. Ins., Hym., 34me Fasc., 

py 27) t, O8:s.. << Me ncoeareeomeeneaaan aduesecenves 1905. 


Rufous, apex of abdomen fuscous ; vertex and antenne black; head, 
sides of thorax and scutellum flavous ; discocubital cell with one linear 
arcuate macula. 

Length, 25 mm. 

Head yellow, vertex in ocellar region black; antennz black, with 
the first joint red beneath and the second red at the extremity; thorax 
with pleure and scutellum flavous; mesonotum marked with three in- 
distinct brown lines ; first region of the metathorax smooth, the poste- 
rior edge raised, with two small median lobes; second region with 
sides irregulary rugose and angled, the convexity being directed back- 
ward. 

Wings with glabrous area of discocubital cell containing an arched 
red line; the nervures are brown and the stigma red. 

Abdomen with first two basal segments red, the third red at the base 
and dorsally—the rest yellow—the fourth yellow, with the posterior half 
brown, the rest of the abdomen brown. 
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Typfe.—Location unknown to me. 

I have not seen a specimen of this species, and can only 
give a free translation of Brullé’s description. ‘There is 
some question as to the right location and even validity of 
the species; the linear macula may be an abnormality, and 
the species belong in reality to the Genus Eremotylus, or a 
second macula may have been lacking in the type and the 
species, while belonging to the Genus Euzcospilus, may prove 
to have been already described. 

Distribution.—Brazil. 


Enicospilus cressoni n. sp.* 


? Ophion (Entcospilus) mexicanus Cameron, Biol. Centr. Amer., 
Hym., 1, p. 290, n. 1, pl. 12, fig. 23, Cordoba, Mexico; 
San Geronimo, Guatemalat...ccs.sc-cec-ccc scene ee 1886. 


Flavo-fuscous, vertex and antenne black, metanotum dark fuscous, ab- 
domen fiavo-fuscous ; discocubttal cell with one usually appendiculate 
macula. 

Length, 20-25 mm.; wing, 14-16 mm. ; spread, 30-34 mm. ; antennz, 
20-26 mm, 

Head flavous, vertex and antenne black; ocelli large, prominent, 
well separated ; eyes large, emarginate; clypeal fovee distinct ; thorax 
flavous; mesonotum dark fuscous or black—in some specimens this may 
be divided into three longitudinal stripes—sternum and thoracic sutures 
fuscous ; scutellum flavous; metathorax with a distinct anterior trans- 
verse carina, in front of which it is smooth, behind finely reticulate, 
with more or less distinct arcuate carine. 

Wings hyaline, iridescent, slightly tinged with fulvous; stigma fulvous, 
nervures slightly fuscous ; discocubital cell longer than usual, with one 
triangular macula having a short arcuate appendix; basal half of 
radial vein slightly thickened, with a short distinct arc in the center ; 
nervulus antefurcal, to interstitial, nervellus broken far below the mid- 
dle; first recurrent vein about one-third the length of the second. 
Legs flavous, claws pectinate. Abdomen flavo-fuscous. 


Described from three 9 cotypes from Mexico. and Santo 
Domingo. 

Cotypes.—Two @’s, Mexico; one ¢, Santo Domingo; 
American Entomological Society. 

This species apparently resembles the specimens which 
Cameron considered -. mexicanus Cresson; the color, long 


* Named in honor of Mr. E. T. Cresson. 
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discocubital cell, etc., are alike in both, but Cameron’s plate 
shows that his specimens had two maculz. This is appar- 
ently only a variation and they probably belong with this 
species, but certainly are not &. mexicanus Cress. 

Nothing is known of the life history, habits, or hosts of 
this species. 


Enicospilus fernaldi n. sp.* 


Flavo-fulvous, sericeous, vertex black, mesonotum with three more or 
less distinct fuscous stripes, abdomen beyond the fourth segment dark 
Suscous or black, stigma fulvous, discocubital cell with two macula, the 
larger with a more or less distinct appendix. 

Length, 12-18 mm. ; wing, 10-12 mm. ; spread, 21-26 mm. ; antenne, 
12-18 mm. 

Head flavous, vertex and antennz fuscous; eyes large, emarginate ; 
clypeal fovez distinct. 

Thorax of general color, fulvous, more or less tinged with flavous, and 
in one specimen almost entirely of a greenish yellow ; pectus, and rarely 

the scutellum, flavous ; mesonotum with three more or less distinct fusc- 
ous stripes ; scutellum usually flavous; metathorax with weak anterior 
transverse carina, in front of which it is smooth, behind densely and 
finely rugose; wings hyaline, iridescent, stigma flavous, discocubital 
cell with two macule, the larger with a more or less distinct short ap- 
pendix, the smaller erect crecentic, at the other end of the glabrous 
area; nervulus antefurcal to interstitial, nervellus broken well below 
the middle; first recurrent vein one-half the length of the third. 

Abdomen with the four basal segments fulvous, beyond the fourth 
segment black; the two basal segments linear, of about equal length. 


Described from two @ and one o specimens. 

Cotyfes.—Two 2’s and one o& in U. S. National Museum 
from San Francisco Mountains, Santo Domingo. 

This species resembles £. flavus in color but is smaller. 
The antenne and apex of the abdomen are black, not fuscous 
as in flavus ; the maculze also differ in shape. It does not 
seem to be &. dbzcolor, for in that species the wings are flavo- 
hyaline, and the amount of flavous on the abdomen differs. 

Distribution. —San Francisco Mountains, Santo Domingo, 
September, 1905. 

Nothing is known of the life history and habits. 


* Named in honor of Prof. C. H. Fernald. 
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Enicospilus monticola Cam. 


Ophion (Enicospilus) monticola Cameron, Biol. Centr. Amer., 
Hym., I; p. 292, no 7iaee 


12s FIO, 28 ccs. seasesesnpecssemeteeeeee 1886. 

Henicospilus monticola Dalla Torre, Cat. Hym., III, p. 182.........1901. 
iy Pi Szepligeti, Gen. Ins., 34me Fasc., p. 27, n. * 

G2 Oe ee US uc ceu cca see’ soe soedsen seco eee aeaeeen 1905. 


Luteous to fulvous,; antenne, vertex and third to eighth segments of the 
abdomen black, wings hyaline, stigma black, discocubital cell with two 
macule. 

Length, 22-25 mm.; wing, 18 mm.; spread, 38 mm.; antennz, 25 
mm. 

Luteous to fulvous, eyes and face flavous, vertex black ; ocelli large, 
prominent, well separated; antennz black, slender, about as long as 
the body ; thorax of the general color; mesonotum more or less tinged 
with black, scutellum long and narrow, with distinct lateral keels ; 
metathorax with strong anterior transverse carina in front of which it 
is smooth, behind coarsely reticulated, with median keels straight at 
the base, then diverging towards the sides.* Wings hyaline, irides- 
cent; stigma and nervures black; basal half of radial vein slightly 
thickened; discocubital cell with two macule, the larger subtri- 
angular, the smaller varying from circular to almost crescentic; dis- 
cocubital vein with the outer two-thirds nearly parallel to the discoidal 
vein; first recurrent vein one-half the length of the second; nervulus 
antefurcal to interstitial; nervellus broken far below the middle ; legs 
of the general color, claws pectinate. 

Abdomen with the two basal segments subequal, the first becoming 
gradually thickened toward the apex ; segments 3 to 8 black. 


In redescribing this species I have compared one specimen 
with the original description. 

Cotypes.—Two @’s, British Museum. 

Distribution.—This species is apparently tropical or sub- 
tropical; the two cotypes were taken at Las Mercedes, Guate- 
mala, at 3,000 feet, and San Indro at 1,600 feet, and I have 
specimens before me from Mexico and from Santo Domingo, 
West Indies. 

Nothing is recorded of the life history, habits or hosts. 


* Cameron says ‘‘ with a transverse keel towards the basal half, be- 
hind which it is smooth ; in front of it coarsely reticulated and bearing 
in the center keels which are straight at the base and then diverge 
toward the sides,’’ but in the specimen before me it is as I have de- 
scribed. 


| 
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Location of spectmens.—British Museum, two @ cotypes. 
U. S. National Museum, from Santo Domingo and Mexico. 
American Entomological Society (Philadelphia), 2 , Mexico. 


Enicospilus nigricauda Tasch. 
Ophion nigricauda Taschenberg, Zeitschr. f. d. Ges. Natur., 


AGy DP. 437, Wi: 27,. PD cinsssesce sentra eaenetceaes 1875. 

i BS Dalla Lorre, Cat. Hym., IT, p: W62c5...-.:.-- 1901. 
Hlenicospilus nigricauda Szepligeti, Gen. Ins., Hym., 34me Fasc., 

PD. 27, Ti: OS lsc cicccsecdeenenctecternenscuceetecas 1905 


Testaceous, vertex flavous, apex of abdomen black, wings hyaline, 
veins fuscous, discocubital cell with one macula. 

Length, 18-20 mm. 

Sericeous to testaceous, vertex and occiput sulphur-yellow; ocelli 
large, filling the space between the tops of the eyes completely. 

Scutellum and spots on the pleure sulphur-yellow ; metanotum with 
an anterior transverse carina and lateral longitudinal ridges ; with fine 
irregular transverse ridges behind the shell-yellow ground color of the 
scutellum and mesopleurez, often somewhat lighter. Wings hyaline, 
_ with one macula in the discocubital cell; nervures shining fuscous. 

Abdomen black from the fifth or tip of the fourth segment to the 
apex. 

I have not seen specimens of this species, and can only 
give a free translation of Taschenberg’s description. 

Cotypes.—Three @’s, location unknown to me. 

This species resembles £. flavus, but the latter has the 
vertex black and the apex of the abdomen at the most only 
fuscous. 

Distribution.—Brazil; Venezuela. 


Enicospilus thoracicus (Cress.). 
Plate III, fig. 22. 
Ophion thoracicus Cresson, Proc. Ent. Soc. Phila., IV, p. 55, 2, 


CUS ee ioe cvens Catied oc Sends eee eee ae Seen dobee sends 1865. 

ae Oe oh Proc. Acad. Nat. Sci. Phila., p. 374, n. 
2; COTrdOVAiis ssccessscocee se eeteese sec sonceen oes 1873. 

‘* trimaculatus Taschenberg, Zeitschr. f. d Ges. Natur., 46, 
pe 4335 1. 18) OY oc ee eee sree ee 1875. 


‘«  (Enicospilus) thoracicus Cameron, Biol. Centr. Amer., 
Hym., I, p. 291, n. 3, Mexico, 
CDE coseseencassaenes eadaceds ete 1886. 
‘« thoracicus Fox, Trans. Amer. Ent. Soc., 18, p. 337, 
VIAMMAICH: Seite cotaeseceee sasnseeeaneeramrerce ear dtate sect, 1891. 
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Enicospilus thoracicus Ashmead, Trans. Ent. Soc. Lond., p. 271, 


n, 182,.p./394, 11. 1092...,;;...0ss<sxcmeeseemeeeeee 1900. 
Flenicospilus thoracicus Dalla Torre, Cat. Hym., III, p. 184......... 1901. 
Ophion trimaculatus Dalla Torre, Idem, p. 199 ...............eeeeeeeeeees 1901. 
Henicospilus thoracicus Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 
27 CU NOB: si cdeeeceaesansice seals acmssuv dnbs heen 1905 
i trimaculatus Szepligeti, Idem, p. 27, n. 68..............- 1905. 
ot trispilus Szepligeti, Ann. Hist. Nat. Musei Nationalis 
Hung, 1V; p: USS. l.ccvsscsecscssonvcesseee eee 1906. 


Fulvous, antenne flavo-fuscous, vertex flavous, mesonotum with three 
longitudinal stripes more or less distinct ; discocubital cell with one large 
macula and two lines; vertex flavous. 


Length, 21-28 mm. ; wing, 16-18 mm. ; spread, 34-38 mm. ; antenne, 
21-30 mm. : 

Fulvous, sometimes varied with fuscous; head flavous—in one speci- 
men rufous—ocelli large, prominent, well separated, the two posterior 
close to the tops of the eyes; eyes large, emarginate; antennze fulvous, 
more or less tinged with fuscous, as long as the body; clypeal foveze 
distinct. 

Thorax flavo-fuscous, clothed with fine short pubescence; pectus 
flavous ; mesonotum with three broad black longitudinal stripes, some- 
times indistinct behind; scutellum flavous; metathorax tinged with 
fuscous or black, slightly hollowed behind, with a distinct anterior trans- 
verse carina, in front of which it is smooth, behind with longitudinal 
and sometimes transverse carinz, frequently a weak median longitu- 
dinal carina is present. 

Wings hyaline, faintly iridescent; stigma and most of the costa 
flavous, nervures otherwise fuscous ; discocubital cell with one large sub- 
triangular macula and two lines, the anterior short and straight, the 
posterior long and curved; usually distinctly separated from the 
macula, but in one specimen faintly connected ; nervulus antefurcal to 
interstitial ; nervellus broken far below the middle; radius with basal 
half thickened; discocubital vein bent; legs fulvo-ferruginous, some- 
times slightly lighter colored than the rest of the body. 

Abdomen strongly compressed and shining, the two basal segments 
linear, of about equal length, slightly dilated toward the tips. The 
entire abdomen, especially the two basal segments, more or less 
fuscous. 


In redescribing this species I have examined the cotypes 
and four 2 and one o& specimens. 

Cotypes—Two 2’s, Mexico, Cuba; in collection of Ameri- 
can Entomological Society (Phila.). 

A distinct species easily recognized by its size, three black 


—— 


leh 


CHARLES W. HOOKER. 67 


stripes on the mesonotum, and shape of the three macule. 
In one male specimen from Mexico the entire abdomen is 
dark fuscous, but this is perhaps due to greasing. Cameron 
seems to intimate that what I call thovacicus is really flavo- 
scutellatus Br., but this is impossible, for Brullé’s species 
has only one macula in the wing while ¢horacicus has three, 
or at least (sometimes) two. &. ¢risfilus Szep. is appar- 
ently a synonym of this species, and Ophion trimaculatus 
Tasch.* certainly is. 

Distribution.—This species is apparently tropical but with 
a wide range which may extend beyond the tropics. It has 
been reported from Cordova, San Rafael (Jicoltepec) Mexico; 
Cuba; Bog Walk, Parish of St. Catherine, Jamaica; Merida, 
Venezuela; Mapiri, Bolivia; Nova Friburgo, Brazil; and I 
have seen specimens from Mexico; Cuba; Balaclava, Jamai- 
ca; San Francisco Mountains, Santo Domingo, and Chau- 
_chamayo, Peru. 

Lite history.—Nothing is recorded concerning the life his- 
tory of this species and no hosts have been reported. One 
specimen from Santo Domingo was taken in September. 
The single cocoon which I have seen is dark brown with two 
irregular, longitudinal black stripes: 20 mm. long and 8.5 
mm. broad. 

Location of spectmens,—American Entomological Society, 
two 2 cotypes, No.77. U.S. National Museum, homotypes 
and specimens from San Rafael, Mexico; Cuba; Jamaica ; 
San Francisco Mountains, Santo Domingo; Grenada. Massa- 
chusetts Agricultural College, homotype, o&, Mexico. Hun- 
garian National Museum. Three o cotypes of 4. trispilus 
from Mexico, Venezuela, and Bolivia. 


* The name Ophion trimaculatus Taschenberg, 1875, was a homo- 
nym, having already been used by Olivier, Encycl. Meth., Ins., VIII, p. 
59, 1811, sixty-four years before. Szepligeti transfers the species to the 
Genus Enicospilus, but with no change of name and even if the spe- 
cies were good the name is not valid. According to rulings of the 
Committee of Nomenclature, ‘‘A stillborn homonym can not be used 
again even when a species is transferred to another genus.’’ 
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Enicospilus flavo-scutellatus (Br.) 
Ophion flavo-scutellatus Brullé, Hist. Nat. Ins., Hym., IV, p. 140, 
Mis Gs VB raze, iascicenlceconscseacecoeeseeeeeeeee 1846. 
(Exicospilus) flavo-scutellatus Cameron, Biol. Centr. 
Amer., Hym., I, p. 291, 
n. 4, pl. 12; ‘figsnzs; 
Guatemala, Costa Rica.1886. 
eA Tae scutellatus Dalla Torre, Cat. Hym., III, p. 181..1901. 
a Szepligeti, Gen. Ins., Hym., 34me- 
Fase. p27, i. S6......2.00.55 ene 1905. 


Luteous ; head, sides of thorax and scutellum flavous ; mesonotum with 
three fuscous lines, metathorax weakly rugose, wings with one red 
macula. 

Length, 25-30 mm. 

Pale yellow, a little reddish, head, pleurz and scutellum sulphur- 
yellow, antenne slightly ferruginous; mesonotum luteous, with three 
broad black or brown lines of which the median is incomplete; meta- 
thorax with distinct median keel, the first region smooth, with a carina 
reentrant in the middle like a very open band; second region finely 
rugose, with more or less distinct broad transverse fuscous band ; 
wings with stigma red, nervures brown, the glabrous area of the dis- 
cocubital cell with one red macula; apical segments of the abdomen 
brown. 


I have not seen a specimen of this species, and can only 
give a free translation of the original description. 

Type.—Location unknown to me. 

I am not sure of the identity of this species; Cameron’s 
specimens were evidently ¢horacicus in which the small third 
macula was lacking, for his plate shows this condition, which 
is often found in that species. They can not be flavo-scutella- 
tus, which, according to the original description, has only one 
macula. Cameron lists ¢hovacicus from Mexico and Cuba, but 
does not state how he separates the two species. 

Distribution.—Rio Grande, Brazil; Cerro Zunil, Guatemala ; 
Irazu, Costa Rica 

This species is apparently tropical, but its exact range is 
still unknown. 

Location of sbectmens.—British Museum. 


aé 


Enicospilus guatemalensis (Cam.) 
Ophion ( Enicospilus) guatemalensis Cameron, Biol. Centr. Amer., 
Hym.,: I, ps 293; 2.38) eee 
pl. 12, fig. 22 \...ciessesceaneameee 1886. 
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Henicospilus guatemalensts Dalla Torre, Cat. Hym., III, p. 182, 


listed; Guatemialaresereeccst cee tee tecee« 1901. 
HG ne Szepligeti, Gen. Ins., Hym., 34me 
Base:,) Pp: 27,2 Soy ste da lenscasces sans 1905. 


Pale flavous, vertex yellow, wings hyaline, stigma pale flavous, disco- 
cubital cell with one subtriangular horny macula. 

Length, 18 mm. 

Body flavous, unicolorous, vertex flavous. Thorax with scutellum 
more gibbous than in Z. concolor, not narrowed behind, scarcely keeled 
at the sides and not punctate but finely striate at the apex; metanotum 
without median keel; wings hyaline, the third discoidal cellule not so 
dilated at the apical half as in concolor, discocubital cell with one ae 
shaped macula, nervulus interstitial. 

In its unicolorous body this species agrees with Z. concolor but is 
much smaller, and the color more dilute in tint; #. flavus may be 
separated from this species by the deeper fulvous tint of the body, by 
the middle of the vertex being black, and the mesonotum punctate. 


I have not seen a specimen of this species, and can only 
give Cameron’s description rearranged. It is apparently 
closely related to Z. purgatus. 

Type.—British Museum. 

Distribution.—Guatemala (San Gerdnimo). 


Enicospilus neotropicus n. sp. 


Flavo-fuscous ; vertex yellow, pectus and abdomen fuscous ; antenne 
fulvous to fuscous ; stigma fulvous, wings with one macula. 

Length, 16-20 mm. ; wing, 11-14 mm. ; spread, 24-30 mm. ; antenne, 
15-20 mm. 

Body clothed with fine, short pubescence. 

Head flavous ; ocelli large, prominent, well separated, the posterior 
close to the tops of the eyes; eyes large, emarginate; antenne as long 
as the body, flavo-fuscous with a weak, sometimes indistinct, carina 
between the antennal fossz; clypeal fovez distinct, mandibles biden- 
tate, tipped with black. 

Thorax flavo-fuscous, pectus fuscous, mesonotum varying from light 
to dark fuscous, with three more or less distinct longitudinal black 
lines; pleurze flavous, tinged with black; metathorax rounded behind, 
with a weak anterior transverse carina, in front of which it is smooth, 
behind finely reticulated; wings hyaline, iridescent, stigma fulvous, 
nervures fuscous; nervulus postfurcal to interstitial, nervellus broken 
far below the middle, basal half of radial vein slightly enlarged, dis- 
cocubital vein bent, discocubital cell with one subtriangular macula; 
first recurrent nervure three-fourths the length of the second; legs 
light flavous to fuscous; abdomen fuscous, more or less tinged with 
black. 
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Described from two female and two male cotypes. 

Cotyfes— 9 and o', U. S. National Museum; 2 and o, 
Massachusetts Agricultural College. 

This species is related to &. guatemalensis in structure, 
venation and shape of the macula, but shows a constant wide 
difference in color. Cameron described guatemalensis from 
a single female specimen which may prove to be an albino, 
but as the description is so incomplete and the type unavail- 
able, the question can not be settled without a large number 
of specimens. A. neotropicus seems, however, to be a good 
species. 

Distribution.—This species is apparently tropical, for it has 
been taken in the San Francisco Mountains, Santo Domingo, 
and in Chili. 

Nothing is known of the life history or habits, but two of 
the cotypes were taken in Santo Domingo during September. 

Location of spectmens.—U. S. National Museum, cotypes 
from Santo Domingo. Massachusetts Agricultural College, 


cotypes. 
Enicospilus brulléi n. n.* 


Ophion striatus Brullé, Hist. Nat. Ins., Hym., IV, p. 142, n. 11...1846. 


oy a Dalla Torre,(Cat. Hy m-, LIDS pr 199 eeseee cress 1901. 
Henicospilus striatus Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 
27, HO Gore. case esuessonesveasessesescce ecvaete eee 1905 


Rufous, vertex black, pleure and scutellum flavous,; wings with one 
macula. 

Length, 20 mm 

Red, head yellow, vertex and longitudinal shaft of the face black, 
thorax with sides yellow; mesonotum marked with three broad, light 
brown lines; edges of mesothorax of the same color, scutellum flavous; 
metathorax with the posterior edge of its first region nearly straight, 
the second region with distinct transverse wrinkles; wings with the 
nervures brown, stigma yellowish red; discocubital cell with one 
macula at the end of the glabrous area; abdomen ‘“‘lost beyond the 
third segment.’’ 


* This species was originally described by Brullé as Ophion striatus, 
but it evidently belongs in the genus Lywicospilus. It was first trans- 
ferred to that genus by Szepligeti in 1905, but with no change of name ; 
the specific name was, however, preoccupied by £. striatus Cameron, 
1899, and according to the International Code, Art. 34, &. striatus 
must be rejected as a homonym. I therefore rename this species Hzz- 
cospilus brulléi. 


a 
: 
q 
: 
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I have not seen a specimen of this species, and can only 
give a free translation of Brullé’s description. 

Type.—Location unknown. 

Distribution.—Rio de Janeiro, Brazil. 


Enicospilus trilineatus (Br.). 
Ophion tritineatus Brullé, Hist. Nat. Ins., Hym., IV, p. 140, n. 7, 


IB PAZAN oe: Gicinclibs conta sacs odecieSeose sau coeete eee toneecsceeesees 1846. 

:" Dalla Torre, Cat.. Hym:, PE, pi looe cic .s-na. 1901. 
Hlentcospilus trilineatus Szepligeti, Gen. Ins., Hym., 34me Fasc., 

Ws 27, Dis, OL se lag sos ves chaw ene eee eee see es 1905 


Luteous ; head, thorax and scutellum flavous; vertex black, mesono- 
tum with fuscous lines, metathorax slightly striated, stigma flavous, dts- 
cocubital cell with one macula, antenne with basal two-thirds black. 

Length, 22 mm. 

Head yellow, vertex black in ocellar region; basal two-thirds of 
antenne black. 

Thorax with sides partly yellow and partly red ; mesonotum yellow, 
with three brown lines sometimes indistinct ; metathorax slightly stri- 
-ated with the first region more prominent at the posterior edge than 
in flavo-scutellatus, and nearly straight; second region without longi- 
tudinal keels, its wrinkles forming quite regular arched lines ; scutel- 
lum flavous. 

Wings with stigma yellow, the glabrous area of the discocubital cell 
with one small red macula (speck). 

Abdomen with three basal segments red, sides of the third and fourth 
yellow, the latter with a ventral triangular brown spot more or less 
drawn out, the rest entirely brown. 


I have not seen a specimen of this species and can only 
give a free translation of the original description. 

Type.—Location unknown to me. 

This species resembles 4. flavoscutellatus, but differs in 
that the pleurz are partly yellow and partly red, and the 
vertex in the region of the ocelli black. 

Distribution.—Rio de Janeiro, Brazil. 

Enicospilus flavus (Fabr.). 
Plate III, fig. 24. 


Ichneumon flavus Fabricius, Syst. Ent., p. 341, n. 76.................. 1775. 
CY os a Spee. Insi 1) ps 4s6sns Gar eects: 1781. 
ay SS ce Mant. Inst) Ly pr26se ns lls 1787. 
ME oF Gmelin, Linné ; Syst. Nat., ed. 1321, 5, p. 2707, 
ye OY ke RU RABE ers eric raat s schiscol on DOO Beer EE 1790 
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Ichneumon flavus Christ, Naturg. d. Ins., p. 360............cceceeeeeees 1791. 
oe us Olivier, Ency. Method., Ins., VII, p. 196, n. 
LBZ nascesdaqncevewssestnncsesenessccccortivetesdscencaemma 1792. 
e Fabricius, Ent. Syst., II, p. 179, n. 188 J2.ccscere: 1793. 
Ophion flavus Fabricius, Suppl. Ent. Syst., p. 236, n. 3.............. 1798. 
if es Syst: Piez., p.. 131, nm. 4. .s:¢:.sasnsscaeeeeeeee 1804. 
se “ Olivier, Ency. Method. Ins., VIII, p. 509, n. 5...... 1811. 
Ichneumon flavarius Thunberg, Mem. Acad. Sci., St. Peters- 
poure,, VETTE (p. 262... ices econncecwseescosemeeteeme 1822. 
es WY Thunberg, Mem. Acad. Sci., St. Peters- 
bowre TR ps S14... is cavecccesaeenpeereeeeneeeea 1824. 
Ophion flavus Guérin and Percheron, Gen. Dis. Ins., liv. 2, H. 7, 
TS seccededigh aus deatenstcabece cosaan candenl sess saceeeeaeeae 1835. 
he a Brullé, Hist. Nat. Ins., Hym., IV, p. 139, n. 3, 9 
CAYCDNG 2 lciiccdicdissseccucachoveseucetedcdecserestes tameeineeem 1846. 
7 ua Guérin, Ramon de la Sagra, Hist. Fis. Cuba, VII, 
Dis (SB siesce db ncetesocsscss shscccvsnes-acteuacter «een 1857. 


ue ‘* Cresson, Proc. Ent. Soc. Phila., IV, p. 57, Cuba...1865. 

‘*  (Enicospilus) flavus Cameron, Biol. Centr. Amer., Hym., 

p. 292, n. 6, tab. 12, £. 215.€er 

dova, Mexico; Chontales, Nicara- 
gua; Antilles, Cuba...........52ccccses 1886. 

‘“« flavus Fox, Trans. Amer. Ent. Soc., XVIII, p. 338, nu- . 

merous specimens from Port Antonio, Jamaica...1891. 

‘¢ flavum Ashmead, Journ. Linnean Soc. Zool., XXV, p. 58, 
St. Vincent Island. ..ccss5.c. se incccaceescsscnc seen 1894. 

Enicospilus flavus Ashmead, Trans. Ent. Soc. Lond., p. 270, n. 
ASL, B54 i 3. ccek ee tettacsincwedac vous woes etese ste oe Cena ae ene 1900. 

Henicospilus flavus Dalla Torre, Cat. Hym., III, p. 181, Centr. 
AM ECTICA Aeiciscasc decd cscosncssetesesonsuss sosaeeenaeenen 1901. 
Ophion (Enicospilus) appendiculatus Felt, Psyche, IX, p. 308, n. 1..1902. 

Enicospilus appendiculatus Felt, N. Y. State Mus., Bull. 76 

(nineteenth Rept. State Ent.), p. 

113, pl. 2, fig. 4, New Bruns- 


wick, N. J.'; Selma, Ala ....c2.2zee-e= 1904. 

Henicospilus flavus Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 
27, 0. 57, listed Amt Centr.:..:..ssscses eee 1905. 

2 appediculatus Szepligeti, Idem, n. 69, listed Am. 
Otis is naccacccsesissiscsecsa nest scecseeeeeeeeee 1905 

Enicospilus flavus Cameron, Journ. Roy. Agr. and Commer. 
Soc.: British Guiana, I, p. 179....2..:cccescstenee 1911. 


Flavous to ferruginous, vertex black, apex of abdomen usually fuscous, 
discocubital cell with one large and one small indistinct macula (pl. 2, 
fig. 24). Scutellum flavous ; antenne fulvous to fuscous. 

Length, 12-23 mm. ; wing, 11-14 mm. ; spread, 23-28 mm. ; antenne, 
16-17 mm. 
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Flavous, more or less tinged with red, and coated with fine short 
pubescence. Face and occiput flavous, vertex black; ocelli large, 
prominent, well separated, black with outer ring of yellow. Antenne 
fulvous to fuscous, as long as the body; eyes large, emarginate; cly- 
peal fovez distinct, mandibles bidentate, tipped with black—in one 
specimen the face is dark red—mesonotum flavo-fuscous, frequently with 
three longitudinal fuscous stripes; mesopleurz smooth and polished, 
yellow, varied with red ; scutellum sulphur-yellow. Metathorax with a 
weak anterior transverse carina, in front of which it is smooth, behind 
finely reticulate; wings hyaline, stigma yellow, nervures slightly fusc- 
ous; discocubital cell usually with two maculz, one large and sub- 
triangular, with a short appendix, the othersmall, irregular, frequently 
indistinct, sometimes lacking; radial vein lightly narrowed near the 
stigma, thickened beyond, discocubital vein arcuate or in some cases 
angled, not sinuate, nervulus interstitial to well postfurcal; nervellus 
broken far below the middle. 

Legs usually slightly lighter than the body, claws pectinate; abdo- 
men with the two basal segments linear; usually fuscous beyond the 
fourth segment. Ovipositor short, 2 mm., male claspers rounded. 

In describing this species I have examined thirteen @ and 
eight o& specimens. 

Type.—Location unknown. 

Fabricius’ description is so incomplete that determination 
has hitherto been doubtful. In determining and redescrib- 
ing this species I have used specimens determined by Mr. 
E. T. Cresson and Cameron’s figure of a wing—which agree 
—as well as the various descriptions. Cresson notes that 
E. flavus is slightly smaller than cudbenszs, with the abdomen 
shorter and not so slender, the membranaceous spots nearest 
the tips of the discocubital cell very small and indistinct. A 
large series, however, shows that none of these differences 
are fixed. It is closely related to 4. cubensts and F. concolor, 
but is readily recognized by the differently shaped macule, 
which appear quite fixed. The type of £. appendiculatus Felt 
shows what the figure and description of the wing* intimate, 
namely, that it is asynonym of &. flavus. Dr. Felt remarks 
that appendiculatus is evidently southern in habitat but fails 
to recognize it as flavus, which is seldom taken far north— 
probably because that species is so little known and its de- 
scription is so incomplete. 


* N.Y. State Museum, Bull. No. 76, p. 113, pl. 2, fig. 4, 1903. 
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Distribution.—This species is most abundant in and near 
the tropics, but ranges from the Upper Austral at New Bruns- 
wick, N. J., into the tropics at Chontales, Nicaragua, and 
the Island of St. Vincent. It has been reported from Mexico ; 
Chontales, Nicaragua; Cuba; San Antonio, Kingston, etc., 
Jamaica; Mirabeau Estate, St. Vincent Island; Grenada 
Island; Cayenne; and I have seen specimens from New 
Brunswick, N. J.; Selma, Ala.; Dallas, Texas; Mexico; 
Cuba; Portland, Raetown and Kingston, Jamaica; San Fran- 
cisco Mountains, Santo Domingo. 

Lite history and habits.—Little is known or at least recorded 
of the life history, habits or hosts of this species. Three 
female specimens before me were taken at Selma, Ala., in 
October; Paris, Texas, September 8; and Dallas, Texas, 
September 30, respectively. Two females from Santo Do- 
mingo were taken in September, and a third from Kingston, 
Jamaica, in March. £. flavus seems therefore to be most 
abundant in August and September, but the time of flight 
may extend over several months as with other species. 

Location of spectmens.—American Entomological Society 
(Phila.), six 9’s and seven o&’s; Cuba; Mexico; Jamaica; 
Santo Domingo. U.S. National Museum, two 2’s and two 
o'’s, Santo Domingo; Selma, Ala. (two metatypes, 4. appen- 
diculatus Felt); Portland, Raetown, Kingston, Jamaica: 
Cuba; San Francisco Mountains, Santo Domingo; Grenada; 
Windward Islands; St. Vincent; Aguadilla, Porto Rico. 
New York State Museum (Albany), 2 from New Brunswick, 
N. J. (type of &. appendiculatus Felt). British Museum. 


Enicospilus concolor (Cress.). 
Rlatemiiegiionst2: 
Ophion concolor Cresson, Proc. Ent. Soc. Phila., IV, p. 56, 2 o, 
Cuba wi ieeedei vase ihics ccenonasec coetshes des eee eee 1865. 
(Enicospilus) concolor Cameron, Biol. Centr. Amer., 
Hym., I, p. 291, pl. 12, fig. 24..1885. 
concolor Fox, Trans. Amer: Ent. Sec:, XViIllp pass, 


se 


JAMAICA Foseesek.iiecctaveg ches sense cnteasser nee e ee eee 1891. 
ce ‘« Ashmead, Journ. Linn. Soc. Zool., XXV, p. 58, 
listed: Island of St. Wincent...-..2-ecss-enssse ee een eens 1894 


Enicospilus concolor Ashmead, Trans. Ent. Soc. Lond., p. 271, 
6. 182s (Grenada. cc... ceceecusecens esse ee eee 1900. 
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Henicospilus concolor Dalla Torre, Cat. Hym., III, p. 181, Cuba...1901. 
ut nae Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 


Pale fulvous ; head, pleure and scutellum more or less tinged with 
flavous,; vertex fuscous or black; wings hyaline, iridescent, with two 
macule, the larger lanceolate, the smaller linear-oblong, slightly indis- 
tinct. 

Length, 14-20 mm. ; wing, 12-14 mm. ; spread, 26-29 mm. ; antenne, 
20-24 mm. . 

Pale fulvous, clothed with fine, short pubescence; head often flav- 
ous; antennz uniformly fulvous, frequently light, as long or longer 
than the body; ocelli large, prominent, well separated, the posterior 
close to the tops of the eyes; eyes large, emarginate; clypeal foveze 
deep; mandibles bidentate, tipped with black. 

Thorax fulvous, pleurz tinged with flavous; mesonotum slightly 
fuscous, scutellum more or less yellow; metathorax with an anterior, 
transverse carina, in front of which it is smooth, behind finely areolated. 

Wings hyaline, iridescent, stigma pale fulvous, nervures fulvous to 
fuscous* ; nervulus antefurcal to interstitial, nervellus broken far below 
the middle, basal half of the radial vein slightly enlarged, discocubital 
“vein bent; discocubital cell with two macule, the larger lanceolate, 
with a more or less distinct appendix, the smaller linear-oblong, often 
indistinct. 

Legs uniformly pale fulvous, claws pectinate. 

Abdomen shining fulvous; the two basal segments linear, about 
equal in length and slightly dilated towards the apex ; the second seg- 
ment stouter than the first; the others compressed and gradually en- 
larged ; the two apical segments sametimes fuscous. 


In redescribing this species I have compared the cotypes 
with five female and one male specimens. 

Cotyfes.—Two 2’s and one o&, No. 76, Cuba, American 
Entomological Society. 

This species is closely related to &. flavus, but may be 
readily recognized by the differently shaped macule and 
usually smaller size. Inthe specimens which I have seen 
these characters seem well fixed. Cameron’s specimens 
represent an altogether different species, as the figure shows, 
but as I have not seen the types or similar specimens I can 
only treat them among the unknown. 


* Specimens which Cameron considered 4. mexicanus answer this 
description aside from their having a second macula; this may be a 
simple variation. 
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Distribution.—This species is tropical, ranging through 
most of the West Indies. It has been reported from Cuba, 
Jamaica, St. Vincent and Grenada, and I have seen speci- 
mens from Santiago de Cuba; Portland, Jamaica ; and Bridge- 
town, Barbados. 

Nothing is recorded of the life history or habits of this 
species; the specimen from Barbados was taken on Decem- 
ber 1. 

Location of spectmens.—American Entomological Society : 
cotypes, two 2’s and one a’, No. 76, Cuba; paratypes, two 
?’s and one o', Cuba, %, Portland, Jamaica. American 
Museum Natural History, 2, Santiago de Cuba. Massachu- 
setts Agricultural College, paratype, 29, Bridgetown, Barba- 
dos, December 1, 1902. British Museum. 


Enicospilus purgatus arcuatus (Felt.) 
Plates he. 23: 
Ophion (Enicospilus) arcuatum Felt, Psyche, Vol. IX, p. 307, 


BeDruary......:.¢-cs.sensscoseeeerenee 1902. 

Eniscopilus arcuatus Felt, N. Y. State Mus., Bull. 76, pp. 108, 
VIZ, Plo Visseisccactsecieasescdecceesetcnes tees eee 1904. 

Henicospilus arenatus Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 
27, Ts LO eiccccceuectsswcntoon esas teu eeee eee ee 1905 


Light fulvo-ferruginous, varied with fuscous ; vertex flavous ; wings 
hyaline, iridescent, with two macule, the larger with a long appendix, 
extending around the outer end of the glabrous area; bulla of discocu- 
bital vein distant one-half the width of the third discoidal cell from tts 
apex. 

Length, 20-30 mm. ; wing, 14-20 mm. ; spread, 30-42 mm.; antenne, 
21-33 mm. 

Head flavous—in one specimen entirely rufous—vertex flavous; 
ocelli large, equidistant, prominent, well separated, the posterior close 
to the tops of the eyes; antennz slightly longer than the body; eyes 
emarginate; clypeal foveze deep; mandibles bidentate, tipped with 
black. 

Thorax sericeous, flavous, more or less tinged with fuscous; meso- 
notum and metathorax frequently fuscous or ferruginous; pleurz fre- 
quently tinged with fuscous ;. scutellum prominent, flavous, with lateral 
keels; metathorax with anterior transverse carina frequently weak or 
entirely wanting, the anterior fourth smooth, the posterior three-fourths 
finely areolate, frequently with distinct arcuate keels originating at the 
insertion of the abdomen ; weak median longitudinal furrows are fre- 
quently present, with more or less distinct lateral carine. 
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Wings hyaline, occasionally tinged with fulvous, stigma and costa 
flavous, nervures tinged with fuscous; marginal nervure (costa) slightly 
thickened and sinuate near the small stigma, discocubital vein weakly 
sinuate, its bulla one-half the width of the third discoidal cell from its 
apex; discocubital cell with two macule in the glabrous area, the 
larger subtriangular, with a chitinous, usually yellowish, continuation 
along the hinder margin of the glabrous area to a point beyond the 
smaller macula, which is anterior and lateral to the center of this area ; 
the smaller subtriangular to crescentic; nervulus antefurcal to inter- 
stitial, nervellus broken far below the middle, first recurrent vein 
about one-half the length of the second. Legs flavous, claws pectinate. 

Abdomen flavo-fuscous, strongly compressed and varied with fusc- 
ous or black along the venter and at the apex, the two basal segments 
slender ; claspers of male rounded apically. 

In redescribing this species I have examined two @ co- 
types, twelve @ and one o specimens. 

Cotypes—Three ?’s, New York State Museum, Albany ; 
2, Cornell University, Ithaca; 9, Massachusetts Agricul- 
tural College. Paratype, U. S. National Museum. 

This is a comparatively rare subspecies often confused 
with Z. purgatus Say, since it is probably found throughout 
the range of the latter; it is, however, usually larger and 
lighter colored than &. purgatus, while the larger macula is 
appendiculate and the bulla of the discocubital vein distant 
one-half the width of the third discoidal cell from its apex; 
in purgatus the larger macula is usually not appendiculate 
and the bulla of the discocubital vein is distant only one- 
fourth of the width of the third discoidal cell from its apex. 
However, these differences are not constant, but appear in 
different degrees and combinations in both, and I do not see 
how arcuatus can be considered more than a subspecies. 
The fact that the distributions of the two coincide favors this 
view. 

Distribution.—The range of this species probably coincides 
with that of Z. purgatus Say, although data available at present 
show a somewhat more limited distribution. The present 
known range extends from Durham, N. H., to Illinois, and 
south to Florida and Mexico. It has beenreported from [lli- 
nois and Georgia, and I have seen specimens from New 
Hampshire, Massachusetts, Connecticut, Rhode Island, New 
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York, New Jersey, Colorado, Illinois, Pennsylvania, Florida, 
and Mexico. 

Nothing is recorded of the life history, habits or hosts, but 
they are probably similar to those of Z&. purgatus. One speci- 
men in the collection of the U. S. National Museum was 
bred from Scolzopteryx libatrix. 

Location of spectmens.—Specimens will be found in the fol- 
lowing collections: American Entomological Society ; U.S. 
National Museum, from Waltham and Provincetown, Mass., 
(September 5) and Long Island, N. Y.; Pennsylvania State 
College; Boston Society Natural History; Massachusetts 
Agricultural College, cotype, etc.; New York State Museum 
(Albany), cotype ; Cornell University, cotype. 


Enicospilus maculipennis (Cam.). 


Ophion (Eniscopilus) maculipennis Cameron, Biol. Centr. Amer., 
Hym.,/1, p: 292; ni8) oleae, 

Fig 29) DO ccc sine oct toneen anes 1886. 

SOS maculipennis Dalla Torre, Cat. Hym., III, p. 182....1901. 
ih Szepligeti, Gen. Ins., Hym., 34me Fasc., 

ps 27, Nn. GOs ete eee 1905. 


Flavous ; sternum, stigma and three spots on the mesonotum, black ; 
wings hyaline, with substigmal fuscous band along the base of the radius. 

Length, 18 mm. 

Head impunctate, shining ; antennz yellow, fuscous toward the apex, 
longer than the body. 

Mesonotum finely and closely punctured with three black spots ; 
scutellum more strongly punctured and with strong lateral keels ; 
mesopleuree closely punctured, partly black; metanotum with a trans- 
verse carina, in front of which there are coarse transverse striations, 
behind it is finely punctured; pro,- meso- and metasterna black; the 
black extends from the mesosternum half-way up the mesopleure, and 
is continued in the middle to the base of the posterior wings as an 
oblique band. Wzngs hyaline, stigma black except at base and apex, 
where it is yellow; costa yellow, the other nervures black; the larger 
macula distinct, about one-half longer ar broad and obliquely trun- 
cated at the apex. 

Legs clear, pale yellow; middle coxz with a black are on the 
under side, and the posterior coxe with a larger mark. 

Abdomen with apical half of petiole more or less black, the three 
following segments inclining to fuscous above. 


I have not seen a specimen of this species, and can only 
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give Cameron’s description somewhat rearranged. It is evi- 
dently a distinct, well marked species. 
Type.—@. British Museum. 
Distribution.—Bugaba, Panama. 


Enicospilus sphacelatus (Erichs.). 
Ophion sphacelatus Erichson, Schémburg’s Reise in Brit. Guiana, 
Part, IIL, p)587, British Gitar. .enne-eenn 1848. 
(Eniscopilus) fuscicornis Cameron, Biol. Centr. Amer., 
Hym., I, p. 291, n. 5, San Geronimo, 


«t 


Gtiatemalay.ccccseescsccasnescewee tes sae censeeceacence 1886. 

‘* sphacelatus Dalla Torre, Cat. Hym., III, p, 199...............-- 1901. 
* x Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 32, 

Te UNQ ed ivalachin oxeddes sosaceueh eee me tamon tore ee caceeseaee 1906 


Dark reddish-yellow ; apex of abdomen darker, often brown; head 
flavous, with a small reddish-yellow tubercle below the base of the an- 
tenne ; wings hyaline, discocubital cell with two macule. 

Length, 17 mm. 

Dark reddish-yellow ; head bright yellow, with a small, rather long, 
reddish-yellow tubercle below the base of the antennz ; antennz red- 
dish yellow; wings hyaline, the basal nervures brown, those of the 
apex reddish-yellow; discocubital cell with two maculae; abdomen 
strongly compressed, towards the apex darker, often brown. 


I have not seen a specimen of this species, and can only 
give a free translation of the original description. 

Type.—Location unknown. 

This species has hitherto been placed among the Ophions, 
but a glance at the description shows at once that it belongs 
to the genus Axzcospilus. The identity of this species is in 
doubt, as the “‘small tubercle’’ may not be constant and the 
other characteristics given are not definite enough. It is, 
however, very closely related to &. fuscitcornis Cam., which is 
possibly a synonym. ‘The characters agree so far as given 
and the distribution offers no difficulty. 


Enicospilus purgatus (Say). 
Plate I, fig. 6; Plate III, fig. 19. 
Ophion purgatus Say, Bost. Journ. Nat. Hist., I, p. 238,n.1,0% 9, 


PM Giana wa Messe i woncs abate mee ee merce eae aes mo mse ck cace 1835. 
‘* lateralis Brullé, Hist. Nat. Ins., Hym., IV, pp. 141, 142, 
ne Oe la Caroline Lie ceca cst a aeonaceseisuce ss 1846. 
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Ophion purgatus Say, Le Conte, Writings of Thos. Say, Ent., II, 


ae 


ae 


p. 694, n.d, Trdg aie. .o i. .cnscwsisce seen cekss cee nmenanen 1859 
ae Norton, Proc. Ent. Soc. Phila., I, p. 358, n. 1....1863. 
Yi Riley, Second Ann. Rept. Ins. Missouri, p. 53, 
weneral ye is ic sdvonoaeusceueceneens co astenwen cess =nnaseeeenaea 1870. 
es Riley), Idem, sp S320 .cssonassesses decease cccsse ees 1870. 
purgatum Riley, N.Y.) Tribune, Nov. 16,205.20 000sc0deaneeeeeee 1875. 
purgatus Cresson, U. S. Geog. Surv. Terr. Rept., 5, p. 
708) eastern "Nevadayci..5.5.c-sccnuceekesere teen eee 1875. 
eS Riley, Eighth Ann. Rept. Ins. Missouri, p. 54, 
Fig, BBs cicccepeedesetasstlewetergestvssectasenecs ae teeiemenae 1876 
Packard, Ninth Rept. U. S. Geol. and Geog. 
Sry. 5 (Di (OD seicces vce cnemtenenscensecsmsvese ns. eee 1877. 
as Packard, Mass. St. Bd. Agr., 25th Rept., p. 252..1878. 
Ae Provancher, Nat. Can., XI, p. 117, n. 2, 2 &...1879. 
a; Thomas, Tenth Rept. State Ent. Ill., p.41....... 1881. 
a Riley, U. S. Ent. Comm., Third Rept., p. 128, 
pl. 2, fig. 5; life history .........:.<cisesscessses eee 1883. 
rf Caulfield, Can. Ent., 16; pp. 122, 123... 1884. 
“s a Ent. Soc. Ont., Fifteenth Rept., p. 41..1885. 
oh Provancher, Nat.)Can., 1G; p27 S4.ci.cccceeeeeeeeeeeeee 1887. 
iS Riley, N. J. St. Bd. Agr., Fifteenth Ann. Rept., 
Ps S24 iw cesieceteeecbeviveagebewcen setae. edewaqtsh eae 1888 
purgatum Fletcher, Cen. Exp. Farm (Canada), Rept., p. 
D7 cnisccousascvaesnbusededemauendiienineesteansciel ==) aaa 1888 
purgatus Lugger, Univ. Minn. Bienn. Rept. Regents, p. 
366, fio. SIs ead los ceieas cues ce cea oon eneree eee 1888. 
“| Provancher, Nat. Cans, 19) pr 24525 esceeese see eeeeeeeee 1889. 
purgatum Riley and Howard, Insect Life, II, p. 382, reared 
from Scolopiery% [2DQ07 02... ,.<sm2-<0ssaeece eee 1890. 
purgatus Riley and Howard, Insect Life, III, p. 155........ 1890. 


‘“ purgatum Ashmead, Col. Biol. Assn., Bull. I, p. 43............1890. 
‘“ purgatus Packard, U. S. Ent. Comm., Fifth Rept., p. 269...1890. 


yy Webster, U. S. Dept. Agr., Div. Ent., Cld. sey., 
Bull. 225: AGi cowed esesccswseusesseonea sce sescse seem 1890. 
purgatum Ashmead, Smith’s Cat. Ins. N. J., p. 25.............. 1890. 
a Harrington, Ent. Soc. Ont., Twenty-first Rept., 
PE G7 ve ccvecsceloeedeeeeee teretee nudes Seek oo ee 1891 
% Osborn, Part. (Caty Animals Tar, ip.rlSe.eseeeeseees 1892. 
purgatus Webster, Ohio Agr. Exp. Sta., Bull. 45, p. 169.....1893. 
purgaium Evans, Can. Ent., 28, p. 10%......:.:....s:s0ss-se eee 1896. 
yy Lugger, Ent. Minn. Agr. Exp. Sta., Second 
Rept., p. 10; 2. V7 wcescvese.c aveesenv-aene seca eee 1896. 


Lugger, Minn. Agr. Exp. Sta., Bull. 48, pp. 45- 
4G, fig. 1... eececkecdecectoncevesscnsecceneunereees seen 1896. 
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Ophion purgatus Panton, Ent. Soc. Ont., Twenty-seventh Rept., 


PEA eee hbo 05 sc ctete beds sceeaae eae ne ae eeae a eee ae 1897. 

Enicospilus purgatus Dimmock, Proc. Ent. Soc. Wash., IV, p 
BSD 58s AY: occ sted dae aatiae eRe oea ee ee ne 1898 
a purgatum Ashmead, Smith’s Ins. N. J., p. 580, fig. 274..1899. 
Ophion purgatus Dalla Torre, Cat. Hym., III, p. 198............0.004. 1901. 

Enicospilus purgatus Ashmead, Proc. Wash. Acad. Sci., 28, p. 
Zo one 2 Hox Point Alaskasineee ere 1902. 

Entsocpilus ch Felt, Nineteenth Rept. State Ent. N. Y. 
GN: Yo St: Mus!, Bulli 76). p) 08.2.---3. 1904. 


r fe Ashmead, Harriman Expedition, Vol. 
VIII, Part I, Fox Point, Alaska, July 28...1904. 
Ophion purgatus Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 32, 


(pan 0 LS Boe ne EMP R eR a ciy diet SONS rie el oe 1905 
Flentcospilus purgatus Schulz, Spolia Hymenopterologica, p. 98, n. 
DOG icecs seep oesaseudns 2 <cnn daeseeoh dae ease eaA eee 1906. 


Enicospilus purgatus Viereck, Smith’s Ins. N. J., p. 620, fig. 252..1910. 


Fulvous, vertex flavous to fuscous ; wings hyaline, tridescent, with two 
macule, the larger subtriangular, often with an appendix separated from, 
but clearly defined below, the smaller macula, which varies in shape from 
circular to semicircular, and sometimes nearly crescentic. 

Length, 14-24mm.; wing, 11-15 mm. ; spread, 23-32 mm. ; antenne, 
15-25 mm. 

Fulvous, varied with flavous and fuscous; head flavous, occasion- 
ally darker, vertex of general color; ocelli large, prominent, well sepa- 
rated, equidistant ; antenne as long as the body, dark flavous; eyes 
large, emarginate ; clypeal fovez distinct ; mandibles bidentate, tipped 
with black. 

Thorax sericeous, smooth, fulvous, tinged with fuscous or ferrugin- 
ous; mesonotum smooth, frequently more or less tinged with fuscous, 
parapsidal furrows indistinct ; metathorax with a more or less distinct 
anterior transverse carina, in front of which it issmooth, behind finely 
rugose and occasionally with distinct carine ; wings hyaline, iridescent, 
sometimes tinged with fulvous, stigma flavo-fulvous, nervures slightly 
darker; basal half of radial vein thickened but narrowed near the 
stigma ; discocubital vein siniate, its bulla scarcely one-fourth the width 
of the third discoidal from its apex ; nervulus antefurcal to interstitial ; 
nervellus broken far below the middle, discocubital cell with two ma- 
cule, the larger subtriangular, often with an appendix separated from 
it, but distinct below the smaller macula, which varies in shape from 
circular or semicircular to nearly crescentic--in one specimen it is 
nearly colorless—while the distance from the larger macula shows 
considerable variation. 

Legs flavous or slightly reddish ; claws pectinate. 
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Abdomen strongly compressed, often darker at the apex; the two 
basal segments long and slender, subtriangular, obliquely truncate, 
acute posteriorly. 


This description has been prepared after an examination of 
more than 300 specimens. 

Type.—Location unknown. 

This species is easily recognized by the two maculz and 
often a line, in the discocubital cell, and by the light color of 
the body. £.arcuatus is so closely related to Jurgatus that it 
can only be considered asa subspecies. It is usually notice- 
ably larger, the larger macula always appendiculate and the 
bulla of the discocubital vein distant one-half the width of 
the discocubital cell from its apex, while in purgatus it is 
scarcely one-fourth the width from the apex. 

Distribution.—This species ranges from the Boreal Zone in 
southern Alaska (50° lat.) to the Tropical Zone in Mexico (26° 
lat.), and the West Indies to Chiliin South America. I have 
before me specimens from Fox Point, Alaska*; Washing- 
ton; Mt. Hood, Oregon: Santa Cruz Mountains, etc., Cali- 
fornia; Mexico; Chili; Pinar del Rio, Cuba; Jamaica; 
Brownsville, Texas; Louisiana; Alabama; Florida; Penn- 
sylvania; Illinois; Colorado; Montana; New Hampshire ; 
Grand Lake, Newfoundland ; Winnipeg, etc., Canada. Speci- 
mens from many intervening places show that it ranges over 
most of Canada, all of the United States, south into Mexico, 
Central America, part at least of the West Indies, and Chili 
in South America. 

This wide distribution led me to expect to find two species, 
but after careful study I have not succeeded. 

Lite history.—This is the member of the genus most fre- 
quently taken in the United States while collecting in the 
daytime, and the one most common in collections. The 
adults fly in Massachusetts from the last of May till the last 
of September, and farther south occasionally from March to 
December. They are diurnal and probably crepuscular in 


mainland, July 26.”’ 
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The life history has already been discussed on page 14, and 
need not be repeated here. The cocoons are found in the 
soil or under shelter near the place where the host has trans- 
formed. The fact that many females of this species are taken 
in trap lantern reduces the value of such traps considerably 
as a means of combating injurious insects. 

Economic importance.—Records seem to indicate that this 
is one of the most valuable species of the genus, since it 
preys on several insects of considerable economic import- 
ance. It has been frequently reported as parasite of the 
army worm (Heliophila unifuncta Haw.) and Prof. Lugger’s 
report shows that it is a very efficient check to that pest. 
It has also been reared from the Zebra caterpiller ((/amestra 
picta Harr.) another injurious species, and Dr. Dimmock 
reports it, Proceedings Entomological Society of Washington, 
IV, p. 153, 1898—as bred from a pupa of Prionza btlineata and 


of a bombycid. 
Flosts. 


Alabama (Aletia) argillacea Hubn.; bred specimen. 
Coelodasys unicornis Abb. and Smith, Ins. Life, III, p. 155, 1890. 
Cutworm spp.; Riley, Third Rept. U. S. Ent. Comm., p. 128, 1883. 
Dipterous Solidago gall; Felt, N. Y. State Mus., Bull. 76, p. 109, 1904. 
Fleliophila unipuncta Harr. ; Idem. 
Mamestra picta Harr.; Smith’s Ins. N. J., p. 620, 1910. 
eS trifolit Rott; Felt, N. Y. State Mus., Bull. 76, p. 109, 1904. 
Scoliopteryx libatrix L.; Felt, Idem. 
Schizurx concinna Abb. and Smith; Felt, N. Y. State Mus., Bull. 
76, p. 109, 1904. 
unicormis Abb. and Smith ; Idem. 
Telea polyphemus Cram. ; Idem. 
Lepidopterous larva; Insect Life, III, p. 155, 1890. 
Falcaria (Prionia) bilineata Pack. ; Proc. Ent. Soc. Wash., IV, p. 153, 
1898. 


“e 


A bombycid moth ; Idem. 


Location of spectmens.—The U.S. National Museum collec- 
tion contains specimens of this species from Fox Point, 
Alaska; Canada; Santa Cruz Mountains, Cal.; San Forge, 
Lower California; Reno, Nevada; Colorado; Arizona; Plano, 
Cypress Mills, and Victoria, Texas ; Milwaukee, Wis. ; Agri- 
cultural College, Mich, ; Illinois; St. Louis, Mo.; Ithaca, and 
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Flatbush, N. Y.; West Chester, Pa.: Hanover, N. H.; Am- 
herst, Mass.; Washington, D. C.; Vienna, Va.; Tifton, Ga. ; 
Alabama; Chebut Territory, Argentina. 


Enicospilus cubensis (Norton). 
Plate III, fig. 14. 
Ophion cubensis Norton, Proc. Ent. Soc. Phila., I., p. 358, n.2, 2, 


Cu basici clases coseeot tes shane oe ond se renin Se sRee seat nen eae 1863 
e ‘* Cresson, Idem, IV, p. 57, ‘‘one Cuban specimen 
from Osten! Sacken,, (Coles?) 2-:2.-s----sseseeneeeeee eee 1865. 
A ‘© Ashmead, Journ. Linnean Soc. Zool., XXV, p.— 
58) listed:Isl® Sta VinCent....-.--...c-0.-ccneseeeeeeemeeee 1894. 
Enicospilus cubensis Ashmead, Trans. Ent. Soc. Lond., p. 270, 
nh. 1805) p. 354, Isl. Grenada, etc iene 1900. 
OES cubensis Dalla Torre, Cat. Hym., IT], p. 189....2...ccsessceee 1901. 
i Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 31, 
Ts OS icsicssens qtesdsusopesseecsvoteelonccevesdset sce tesco ee eeeaeee 1905. 


Fulvous, apex of abdomen fuscous or black, stigma and nervures 
flavous ; discocubital cell with two macule@, the smaller crescentic, up- 
right, with indistinct appendix ; antenne fulvous, with apices black. 

Length, 14-18 mm. ; wing, 12-14 mm. ; spread, 25-30 mm. ; antenne, 
18-21 mm. 

Light reddish-yellow, clothed with fine short pubescence; vertex 
fulvous, sometimes tinged with black; ocelli large, prominent, well 
separated ; eyes large, slightly emarginate ; antennz long, slender, the 
apex black; face with a short, median, longitudinal carina below the 
antennz; fosse sometimes piceous ; clypeal foveze distinct. Mesono- 
tum with three broad, more or less distinct fuscous stripes; thoracic 
sutures, pleure, and pectus ferruginous to black ;* pleurz marked with 
flavous; scutellum convex, honey-yellow ; metathorax with a weak an- 
terior transverse carina, in front of which it is smooth, behind very 
finely reticulate, with weak median and lateral longitudinal carine. 

Wings hyaline, stigma and costa flavous, nervures otherwise fuscous ; 
radial vein with its basal half slightly thickened; discocubital vein 
bent, its outer half nearly parallel with the third discoidal vein; dis- 
cocubital cell with two macule, the larger triangular, not appendicu- 
“ate, or only slightly so, the smaller upright, crescentic, its horns 
pointed outward, and with a colorless appendix ; nervulus interstitial ; 
nervellus broken below the middle. 

Legs fulvous, claws pectinate. 

Abdomen with the four basal segments fulvous or slightly lighter, 
the rest fuscous or black. 


* Norton states that in the types the pectus, thoracic sutures, meso- 
thorax and three apical abdominal segments are piceous, but this is 
not so in the specimens which I have seen. 
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In describing this species I have examined a Eons: * two 
2 and one o specimens. 

Cotypes.—Three 2’s, location unknown to me. 

This species resembles £. flavus in size and structure, but 
the shape of the macule and color of the vertex differ. 

Distribution. — This species is tropical, having been re- 
ported from the Islands of Cuba, St. Vincent, Grenada, 
Porto Rico and Jamaica, and probably ranges through the 
rest of the Antilles and possibly to central and tropical 
South America. 

Nothing is known of the life history, habits or hosts. 

Location of spectmens.—American Entomological Society 
(Philadelphia), o&’ homotypes ?, No. 79; two 2 and one o& 
specimens, Cuba. American Museum Natural History, 2 
cotypes? or homotypes, Cuba. U. S. National Museum, 
Cayamas, Cuba; Aguadilla, Porto Rico; St. Vincent. 


Enicospilus flaviceps (Br.). 
Ophion flaviceps Brullé, Hist. Nat. Ins., Hym., IV, p. 142, n. 10, 


Bate enc av sauesuns dacsee eennecemee he Casas ter ace ream 1846. 

ie a DallawMorre. Cate Ekyriey linn pee OO rn meeeencee sense 1901. 
Henicospilus flaviceps Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 

205: TU) SO iccveassntstuce sete eee ee eats eee 1905 


Rufous, head flavous, sides of abdomen fuscous ; mesonotum faintly 
trilobate ; stigma yellowish, discocubital cell with two yellowish macule. 

Length, 20 mm. 

Rufous, with head yellow; mesonotum faintly trilobate, without dis- 
tinct brown lines ; metathorax with anterior transverse sinuous carine, 
a little emarginate in the middle, behind this strongly punctured, the 
base with fine longitudinal striz. Wings hyaline, stigma yellowish, 
discocubital cell with two yellowish maculz; nervures brown in the 
primary, red in the secondary region. 

Abdomen a little spotted with brown on the sides below, the border 
of the segments a little yellowish. 


* There is in the American Entomological Society Collection a male 
specimen of this species presented by Osten Sacken on or before 1868 
and labelled by him; as the three 2 cotypes were in his collection this 
is probably ahomotype. A female specimen in the American Museum 
of Natural History is also from the Osten Sacken collection and labelled 
by him, hence probably of similar standing or a possible cotype. 
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I have not seen a specimen of this species, and can only 
give a free translation of Brullé’s description. 

Type.— Location unknown. 

Distribution.—Brazil. 


TABLE OF ADDITIONAL SPECIES. 


1. Stemmaticum (vertex between eyes) not black................sscsssesess Le 
Stemmiaticum: black. ices: cecsscosenes score cccsetcseeteerse tens assent 4, 

2. Thorax red; stigma and abdomen beyond the third segment black ; 
Janes light brown ; mesopleure dull......... fuscatus Szep. 
Thorax reddish-yellow, often spotted with white and black ; stigma 
PUTS VellOwW ass... cee ccse sce seadearaceinne mac deawcusevenchwas eee nee eee 3. 
3. Discocubital cell with ove macula............. narvifasciatus Cam. 
Discocubital cell with more than oné macula..............cesececeeeeeees 11 
A. Abdomeniiwholly, blackseressacssntee nee eee nese aeeneeee elegans Szep. 
Abdomen not wholly Diack... cc...0.<c.-:e0cesenoe-cse-an-n+epieede eee 5. 
5. The fourth segment of the’abdomen black. -..-2--c.-sssc-= teaser eee 6. 
The fourth segment of the abdomen not black..................2....00 10. 
6. Anterior wing with ove macula................s.0ec0ee szepligeti n. n. 
Anterior wine with 2wormaculee ice -cesenee esses eee eee eeeeeee re 
7. Stigma YOllOw «.:..0..ccceon-sicesenetscess qteenesneduevsaeaesascuceeesaeeet a 8. 
Stigma brown to black. ...scccjeccccssenssdecoeneseseeeesscncte spe eee ee eee eee S)- 


8. Nervulus antefurcal; antennz not much longer than the body; 
mesopleure not spotted with black..xanthocarpus Szep. 
Nervulus postfurcal; antennz nearly twice as long as the body ; 
mesopleure spotted with black........ xanthostigma Szep. 
9. Wings light brown, the second smaller macula round. 

fuscipennis Szep. 

Wings almost hyaline, the second smaller macula longish. 
persimilis Szep. 
10. Stigma yellow; metanotum finely rugose; abdomen beyond the 


fifth segment black to brownish............ brasiliensis Szep. 

11. Discocubital cell with zwo maculee. .........-..0<c0-c0-0-0ss8seeuse ene eee 12. 
Discocubital cell with three macula..............0..000 trispilus Szep. 

12. Larger macula appendiculate.............0...s.sssecsses-es dispilus Szep. 
Larger macula not appendiculate......0...52...:.cvs.c0s ss06 ee eneeeeeeneee 13. 
isscsmaller macula’ citcular...j2c1sccseet eee eee volubilis Holm. 
Smaller macula not ciretllaten-sssssscssesesternseeee guyanensis Cam 


Enicospilus brasiliensis (Szep.). 


Henicospilus brasiliensis Szepligeti, Ann. Hist. Nat. Mus. Nat. 
Hung., IV, Part I, pp. 147, 148, @.....1906. 
“Head narrow and sloping behind the eyes ; antenne as long as the 
body; mesonotum shining; propleure striped; mesopleurz rugose, 
punctate only below; metanotum somewhat finely and uniformly 
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rugose; wings with one macula ;, nervulus slightly postfurcal ; second 
segment (of abdomen ?) as long as the first, reddish-yellow; stemma- 
ticum (vertex) of abdomen from the fifth segment on and the fourth 
segment behind, at the sides, black; pleure spotted with yellow; 
head and scutellum yellow, stemmaticum (vertex) black; wings hya- 
line, veins black, stigma yellow. 

‘Length, 22 mm.’’ 


I have not seen a specimen of this species, and can only 
give a free translation of the original description. 

Distribution. — Minas Geraes, Brazil. Var. @: size only 
15 mm., Blumenau, Brazil, 


Enicospilus parvifasciatus Cam. 


Exnicospilus parvifasciatus Cameron, Jour. Royal Agr. and Com- 
mer. Soc., British Guiana, I, p. 180...1911. 

Length, 18 mm. 

‘‘Luteous, the head yellow, the thorax paler, more yellowish in tint, 
the antennz more rufous, the apical abdominal segments darker 
than the basal; three large broad black marks on the mesonotum, a 
black mark on the apex of the mesopleuree, commencing near the top 
and reaching below nearer to the bottom, it becomes gradually widened 
from the top to the bottom, with the apex and lower side straight ; 
the legs paler in tint than the body; wings hyaline, a small triangular 
cloud, longer than it is wide at the apex, filling the base of the radial 
cellule, the costa rufo testaceous, the stigma and nervures black; the 
recurrent neryure separated from the transverse cubital by four times 
the length of the latter; the basal abscissa of the radius is thickened 
to the middle; the transverse median nervure interstitial. The base 
of metanotum is smooth; the upper part of the apical part is smooth, 
except for a straight and two curved strie in the center; the rest 
strongly, closely transversely striated. There is only one horny point 
in the forewings ; it is conical, longer than it is wide at the apex; the 
top narrowed, rounded end at the base, the apex transverse except for 
a small projection on the lower edge. Female.”’ 


Distribution.—British Guiana, 
Location of specimens. — Georgetown Museum. British 
Guiana. 
Enicospilus dispilus (Szep.). 
Henicospilus dispilus Szepligeti, Ann. Hist. Nat. Mus. Nat. Hung., 
IMS Bart) 1 py Tay oes erecta nforsceces 1906. 
‘‘ Head narrow and sloping behind the eyes. Antenne as long or 


longer than the body. Mesonotum somewhat shining. Pro- and meso- 
pleure finely and indistinctly punctured, shining; metapleurz leath- 
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ery; mesonotum quite finely wrinkled, the basal part smooth. Wings 

with two macule, the larger with broad crescentic appendix, the smaller 

is round; nervulus antefurcal. Second segment (of abdomen ?) longer 

than the first, reddish-yellow; mesonotum with three brown spots ; 

wings hyaline, veins and stigma reddish-yellow. 
‘Length, 25 mm.’’ 


I have not seen a specimen of this species, and can only 
give the original description. It is apparently closely related 
to &. Volubilis Holm. 

Distribution.—Minas Geraes, Brazil. 


Enicospilus guyanensis Cam. 


Enicospilus guyanensis Cameron, Journ. Royal Agr. and Commer. 
Soc., British Guiana, I, pp. 179, 180.......1911. 

Length (not given). 

‘“Luteous, the head pallid yellow, the antennz of a deeper, more 
rufous color, wings hyaline, the stigma and nervures ferruginous, the 
apical nervures darker in tint, the basal horny point large, transverse 
below, the top basal half roundly widened from the base upwards, the 
smaller, apical half oblique on the upper two-thirds, the lower project- 
ing into a point, which becomes gradually narrowed towards the apex, 
the second point is small, its apex broad, rounded, the lower edge 
rounded, the upper rounded inwardly ; the apical abscissa of the disco- 
cubital nervure fully one-third longer than the transverse cubital, 
which is rounded. Basal half of the scutellum with a shallow furrow 
down the middle; the apical slope with two long and two short stout 
strie. Metanotum with irregular longitudinal strie in the middle 
of the base, the sides more strongly obliquely striated, the apex with 
rounded strie. The middle of mesopleure broadly, finely obli- 
quely striated, the striz stronger on the lower half. Except on the 
basal and lower parts the metapleure are finely striated and punc- 
tured. There is a broad black mark in the middle of the seventh ab- 
dominal segment on the sides.”’ 


Closely related to E. dispzlus Szep. 
Distribution.—British Guiana. 


Location of spectmens.— Georgetown Museum, Timehri, 
British Guiana. 


Enicospilus elegans (Szep.). 
Henicospilus elegans Szepligeti, Ann. Hist. Nat. Mus. Nat. mics 
IV, Part dopo 465co : heeetie dens AOR. 
‘‘Head smooth, narrow and sloping Pepa ae ee tae almost 
parallel, clypeus rounded and not separated. Antenne longer than 
the body. Mesonotum black, wrinkled; propleure with bands of 
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wrinkles, scutellum bordered, mesopleurze weakly wrinkled below, 
metanotum with a single keel-like longitudinal wrinkle on the side, the 
middle wrinkled below transversely. Wings with two macule, the 
larger without appendix ; nervulus antefurcal, nervus parallelus inserted 
rather higher, nervellus broken wholly below the middle. Claws pecti- 
nate. Second segment (of abdomen?) somewhat longer than the 
first. 

‘““Red; antenne, ocelli, posterior legs from the femur on and ab- 
domen, black. 

‘*Length, 22 mm.”’ 


I have not seen a specimen of this species, and can only 
give a free translation of the original description. 
Distribution.—Blumenau, Brazil. 


Enicospilus fuscatus (Szep.). 


Hlenicospilus fuscatus Szepligeti, Ann. Hist. Nat. Mus. Nat. 
Velour. IOWA Ibe Il yo) Wee) ©) crosonesacoscae 1906. 

‘‘Head obliquely narrowed behind the eyes; mesonotum dull; 
pleure leathery, finely wrinkled and dull; metanotum wlth strong 
arcuate wrinkles. The anterior macula without appendix, the poste- 
rior not colored, nervulus antefurcal; second segment of abdomen 
somewhat shorter than the first. 

** Reddish yellow; antennz and abdomen beyond the third segment, 
black. Wings light brown, nervures and stigma, black. 

“Length, 25 mm.’’ 


I have not seen a specimen of this species, and can only 
give a free translation of the original description. 
Distribution.—Blumenau, Brazil. 


Enicospilus fuscipennis (Szep.). 
Henicospilus fuscipennis Szepligeti, Ann. Hist. Nat. Mus. Nat. Hung., 
EV; Part 1, p. TAG Bore seecmeer case Jes 1906. 
‘“Similar to H. fuscatus except the stemmaticum (vertex} black and 
the anterior wings with two macule; metanotum somewhat coarsely 
wrinkled ; head yellowish. 
‘*Length, 25 mm.”’ 


Distribution.—Minas Geraes, Brazil; Mapiri, Bolivia. 
‘Var. Metanotum, arcuate or obliquely wrinkled.’”’ 
Distribution.—Blumenau, Brazil; Mapiri, Bolivia. 


I have not seen a specimen of this species, and can only 
give a free translation of the original description. 
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Enicospilus szepligetii n. n.* 
FHenicospilus seminiger Szepligeti, Ann. Hist. Nat. Mus. Nat. Hung., 
FY ,\ps) PAGO ie saievcccese cases sett sso een 1906. 
‘“Mesopleuree smooth and shining; metanotum somewhat finely 
wrinkled. One macula, nervulus interstitial. Reddish-yellow; stem- 
maticum (vertex) and abdomen from the middle of the third segment 
on, black; antenne brown; wings light brown, stigma yellow. 
‘“Length, 18 mm.’’ 


Distribution.—Sao Palo, Brazil. 


“Var. 2. Scutellum yellow, thorax spotted with yellow, meso- 
notum with three brown stripes, the third segment of abdomen, almost 
entirely black, base of antenne red. 

‘Length, 20 mm.”’ 


Distribution.—Mapiri, Bolivia. 
I have not seen a specimen of this species, and can only 


give a free translation of the original description. 
Enicospilus trispilus (Szep.). 
Henicospilus trispilus Szepligeti, Ann. Hist. Nat. Mus. Nat. Hung., 
IV, Part Dy pic D4ojoOt cs sncsccsosascssansass cocvesscece cee eee 1906. 

Similar to Z. dispilus. 

‘* Anterior wings with three (more or less distinct, macule, the larger 
macula and its appendix not connected, the smaller pale and longish. 
Metanotum with weak carinze along the middle. Reddish-yellow ; 
thorax yellow spotted, scutellum yellow, mesonotum with three brown- 
ish spots, metanotum with a light brown transverse spot in the mid- 
dle, and with two similar spots on the lower half of the post-scutellum ; 
abdomen light brown mottled, from the fourth segment on with a light 
spot on the side. Wings hyaline, stigma yellow, veins yellowish. 

**Length, 22 mm.”’ 


Distribution.—Merida, Venezuela. 

I place here a male from Mexico in which the brownish 
marks appear indistinct. 

‘“Var. o&'. The yellow and black marks are sharply outlined. Wings 
brownish, towards the base yellowish, veins black; segments one to 
three brown at the ends, apical segments from the fifth on brown. The 
furrow between mesopleurz and mesopleure strongly punctured.”’ 

Distribution.—Mapiri, Bolivia. } 

I have not seen a specimen of this species, and can only 
give a free translation of the original description. 


* Szepligeti describes in the same volume with this, but eleven pages 
before, Hnxicospilus seminiger n. sp. from East Africa ; this is, therefore, 
a synonym, and I propose the name &. szep/igetii to take its place. 
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Enicospilus xanthocarpus Szep. 


Henicospilus xanthocarpus Szepligeti, Ann. Hist. Nat. Mus. Nat. 
Eun ge gui art DT; ipin L4G) 2%. sccs.cnoteseesotenese tesa eeeeeoness 1906. 

“ Head narrow behind the eyes. Antennz somewhat longer than the 
body ; mesopleuree rather smooth; metanotum finely wrinkled. Two 
chitinous spots, the smaller elliptical ; nervulus antefurcal. Reddish- 
yellow ; head and scutellum yellow, stemmaticum black, thorax spot- 
ted with yellow, mesonotum with three black spots, abdomen from the 
fourth segment on, and antennz black. Wings almost hyaline, veins 
black, stigma yellow.’’ 

Length, 18 mm. 


I have not seen a specimen of this species, and can only 
give a free translation of the original description. 
Distribution.—Mapiri, Bolivia. 


Enicospilus xanthostigma Szep. 


FHlenicospilus xanthostigma Szepligeti, Ann. Hist. Nat. Mus. Nat. 
Enngt y Pant dip Wy. sucsse voc cgacncseetenen eeterceu cee ceee aenrens 1906. 
“Similar to &. xanthocarpus. Antenne almost twice as long as the 
body; mesopleurze somewhat wrinkled. The smaller macule long 
and almost S-shaped. Basal half of the antennz reddish-yellow. Meso- 
pleurze spotted with black, breast black.’’ 
Length, 25 mm. 


I have not seen a specimen of this species, and can only 
give a free translation of the original description. 
Distributton.—Blumenau, Brazil. 


Enicospilus volubilis (Holm.). 
Ophion volubtlis Holmgren, Eugenies Resa Insect, p. 410, n. 42, 


ATEENtIMA NO, Pine, sem eae aneemeeees tate naa cessee 1868. 
oe ug Dalla} Norreys Cat.) Ely ms Ul lesa 00 waeeeeseeeeence ss ~-1901. - 
us “ Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 32, n. 

VADs ccccetasivaties Suisiete cebactecnc sete een eee aoe Re ieateees 1906 


Rutous ; head tlavous ; apex of abdomen sometimes fuscous ; discocu- 
bttal cell with two macule. 

Length, 14 mm. 

Head flavous, transverse, not buccate, narrowed behind the eyes ; 
frons very short ; face narrower, not elevated ; clypeus clearly defined, 
slightly raised; the small fovez drawn out on both sides at the base, 
apex truncate; labrum slightly exserted ; mandibles slender, curved, 
teeth of unequal lengths, the lower longer; eyes large, oblong, dis- 
tinctly emarginate at the base of the antennz; antenne nearly as long 
as the body, apex of the scape lost. 
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Thorax with the dorsum slightly leathery, not shining ; mesothorax 
oblongate, in the female trilobate, pleurz with a raised ridge; scutel- 
lum elongate-triangular, almost entirely emarginate, punctate; meta- 
thorax gradually sloping towards the apex, finely rugose, spiracles elon- 
gate, located near the base. 

Abdomen compressed ; first segment straight, a little shorter than 
the thorax, postpetiole nearly half as long as the petiole; the second 
segment about equal in length to the first, towards the base slightly 
curved; the remaining segments compressed, pubescent, noticeably 
shorter ; ovipositor very short. 

Wings moderately broad ; externalradial well curved, internal incras- 
sate before the base; discocubital cell with two membranous maculze— 
yellow in the female—of which the interior is somewhat larger, sub- 
triangular, the exterior large, circular; the transverse discoidal vein 
broken, the anal below the middle, the latter giving off a distinct vein 
from the fracture ; the interior cubital vein interstitial, very little curved. 

Feet slender; tarsal claws thickly and distinctly pectinate. 

Female.—Head entirely flavous; antennez rufous, apex ferruginous ; 
thorax rufous, pleural sutures pale; abdomen rufous, segments 4 to 7 
moreor lessfuscous. Wings hyaline, stigma and membranous maculz 
flavous; radix and squamula rufous. Feet fulvorufous. 

Male.—Similar to the female, but the apex of the abdomen not fuscous. 


I have not seen a specimen of this species, and can only 
give a free translation of the original description. 

Types.— 2 and o&. Location unknown. 

This species has hitherto been retained in the Genus 
Ophion, but the thickening of the base of the radial vein and 
presence of macule place it at once in the Genus Fnzcospilus. 
The description, though long, is a little indefinite, and it has 
not been referred to since the original description except in 
catalogues. 

Distribution.—Buenos Ayres, Argentina. 


Genus OPHIOPTERUS Br. 


Ophiopterus Brullé, Hist. Nat. Ins:; Hym:, 1V, p. 153 ....7.c ease 1846. 

os Cresson, Proc, Acad) Nat. Sci. Philay p..co0lseemeeee 1873. 

SS Cameron, Biol: Centr. Amer.; Elym., 1) pe 290s 1886. 
Ophionopterus Ashmead, Proc. U. S. Nat. Mus., No. 1206, pp. 

87, 180 (Vol. 23; TOON) ooo. ccscec seen acess soccer 1900. 

Ophtiopterus Dalla Torre, Cat. Hym., UT; p. 180_....::..:...esseaeee 1901. 

tis Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 37........... 1905. 

oe Sehwlz, Spolia lyme, py OG) ccccesssaceseeeeceee neste eee 1906. 


es Schmiedeknecht, Opusc. Ichn. Fasc., XVIII, p. 1424, 
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Metathorax globular, produced behind into a neck which receives 
the first abdominal segment; nervellus straight, claws pectinate ;* 
abdomen compressed, slender; base of radius not enlarged, discocu- 
bital vein arcuate, not appendiculate. 


Brullé gives the following generic description : 


‘Wings wholly resembling those of Ofhion and Thyreodon. The 
peculiar form of the metathorax will not allow it to be placed with 
either the one or the other of the two preceding. Ophiopterus has the 
metathorax globular and terminated by a sort of neck which receives 
the base of the first segment of the abdomen. The antenne are long, 

‘slender, filiform and similar, according to the form and pattern of 
coloration, to the antennez of most species of Cryptus. Their joints 
are longer than wide, and the first is quite truncate on the outer side. 
The legs are very long and slender. The claws of the tarsi are short, 
the pulvillus is quite small. As in Ophion the clypeus is without a 
projection or tooth in the middle. The mandibles are very narrow. 

‘“The abdomen is long and compressed or sharp edged (tranchant) 
beginning at the third segment ; segments one and two are narrow. 

‘‘ The ovipositor of the female is of medium length.”’ 


Generic type.—O. coarctatus Br., 9 (monotypical). Loca- 
tion unknown. 

This genus was erected by Brullé for a single species from 
South America. Since that time four others have been de- 
scribed, one by Cresson and three by Cameron. In 1900 
Ashmead tried to improve the generic name by adding an oz, 
Ophionopterus, but this emendation can not be accepted.— 
International Code, Art. 19. 

A distinct genus, easily recognized by its globular meta- 
thorax produced into a neck behind, and its straight nervel- 
lus. The venation of the anterior wing closely resembles 
that of Zhyreodon and Athyreodon, but the straight nervellus 


* Dr. Ashmead states (Proc. U. S. Nat. Mus., No. 1206, pp. 86, 87, 
Vol. XXIII, 1901), that the claws are not pectinate, but none of the de- 
scriptions of the genus or tribe mention this character, and I can not 
learn of the source upon which he drew for such a statement. I have 
seen only one species—O. ferrugineus—but the cotype and four speci- 
mens have pectinate claws. As pectinate claws are present in all 
genera but one in the tribe—efanista—and this may prove to be- 
long elsewhere, I do not see how Dr. Ashmead’s statement can be 
accepted without further evidence. Szepligeti evidently accepts this, 
however. 
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of the posterior wing separates it at once. The wings—in 
O. terrugineus at least—are comparatively shorter, and their 
ends more rounded than in any other member of the tribe 
which I have seen. The members of the genus are not well 
known, and I can find but one reference to them since the 
original descriptions. 

Distribution.—This is a strictly American genus with only 
a few species which range from Texas to Brazil. The generic 
type—coarctatus—came from Brazil, but all the other species” 
taken have been reported from Texas and Mexico only. 
Records and specimens of the various species are so few that 
no idea of the exact range of any of them can be given. 

Nothing has been recorded of the life history, habits or 
hosts of any member of this genus. 

Variation.—One specimen of O. ferrugineus Cress. in the 
U. S. National Museum shows a slight variation or abnor- 
mality in venation in both anterior wings there is a short 
stub of a vein—} mm. long—extending into the fourth submar- 
ginal cell, ie 1 mm. from the outer end of the radial vein. 


Table of Species. 


i} Body ferruginous.-:.)..004 ace ee ee ferrugineus Cress. 
Body: Black. |... ...ccccedcce ec ccucbeeshenesessitece sonacncie’s Sceecet se Sones eee meena 2: 

Ze WANES £USCOUS 225.25 5.0200cs eoecccecasseneeceecmacee scone saee erate eae niger Cam. 
Wines hyaline 2... 0c.c<ccsde.ececantabsieceuswssescatesncee stocass ss ebecscte ae eeeamans 3) 

3. Antenne short, not longer than the head and thorax; wings long ; 
abdomen, black-ausseae cre teteneeeee ee ene fuscipes Cam. 

Antenne not short, reaching to the middle of the abdomen......... 4. 

4. Wings short, not half the length of the abdomen; basal half of 
abdomen: yellow (issn eee eee een ee stratifrons Cam. 

Wings not short, abdomen entirely black.............. coarctatus Br. 


Ophiopterus ferrugineus Cress. 
Plate nit hosn 7 1st 
Ophiopterus ferrugineus Cresson, Proc. Acad. Nat. Sci. Phila., 


p. 380; 9, MeXiCO......0...0s00-.cceesteeeeeeeee 1873. 

a oe Cameron, Biol. Centr. Amer., Hym., Vol. 
I, p. 296, listed Orizaba, Mex............ 1886. 

? Nototrachys annulicornis Ashmead, Proc. U.S. Nat. Mus., Vol. 
Il, p. 422,01, Texasic..i.\c-0<-s:hoeeeeee 1890. 


Be a Dalla Torre, Cat. Hym., III, p. 178, 
HStOQ'ss..cs.cexsccccccsssccscccsccasessteereneeeeeeee 1901. 
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Ophiopterus ferrugineus Dalla Torre, Idem, p. 180, listed............. 1901. 

Nototrachys annulicornis Szepligeti, Gen. Ins., Hym., 34me Fasc., 
p20), n., 5; listed aise. cas cacueseeecece ces o ree 1905. 

Ophiopterus ferrugineus Szepligeti, Idem, p. 37, n. 2, listed.......... 1905. 


Ferruginous to tulvous ; ocelli small; antenne with narrow yellowish 
white band near the apex, base fulvous, clothed with fine white pubes- 
cence. 

Length, 12-18 mm.; wing, 8-9 mm.; spread, 17-20 mm. ; antenne, 
12-18 mm. ; ovipositer, 5 mm. 

Ferruginous to fulyous; head and thorax clothed with fine white 
pubescence, with coarse raised punctures; sides of face and posterior 
orbits yellowish, head slightly produced behind the eyes and bordered 
with a keel; eyes and ocelli black, eyes not emarginate, ocelli small, 
well separated from each other and from the tops of the eyes; antennze 
as long as the body, filiform, dark ferruginous to fuscous, with yellow- 
ish-white band about 5 mm. from the apex, base fulvous; face broad, 
coarsely punctured ; clypeal fovez distinct ; mandibles bidentate, tipped 
with black. 

Thorax of the general color, sutures distinct. 

Mesonotum and scutellum separated by a black transverse furrow, 
in one case with three weak transverse carinz ; mesopleure with asmall 
black spot below the base of the wings. 

Metathorax globular, finely reticulate, produced behind into a neck 
two-thirds the length of the hind coxee, with two more or less distinct 
dorsal areolets at the insertion of the abdomen; wings hyaline, faintly 
dusky at the tips; stigma and nervures fuscous; discocubital nervure 
arcuate, first recurrent vein about two-thirds the length of the second ; 
radial vein not enlarged, its outer end bent upward; radial vein of 
hind wing becoming indistinct about 1 mm. beyond its union with 
the transverse cubital vein. 

Legs pale ferruginous, the four anterior tarsi more or less yellowish, 
posterior tarsi, and in some cases the claws, black; with the second 
and part of the third joints whitish-yellow; posterior coxe greatly 
elongate, three times the length of the anterior; trochanters elongate, 
the four posterior ones half the length of their femora; claws pecti- 
nate. 

Abdomen long, very slender, strongly compressed, often lighter than 
the rest of the body, but slightly fuscous above, especially on the sec- 
ond segment; sheath of the ovipositor black, ovipositor moderately 
long.* 


* Cresson describes the ovipositor as very short, but in his 2 type it 
is only slightly exserted, being partly enclosed in the sheaths; where 
fully exserted it is seen to be longer and more slender than in most 
American members of this tribe. 
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Redescribed from @ type, three 2 paratypes and four 
specimens. 

Type.—@. No. 80, Mexico, American Entomological So- 
ciety (Academy of Natural Sciences, Philadelphia). 

Paratypes.—Three @’s. No. 80, Mexico, American Ento- 
mological Society (Academy of Natural Sciences, Phila- 
delphia). 

A distinct species, easily recognized by the ferruginous 
color of the body, the others being black. 

In 1890 Ashmead described WNototrachys annulicornts, Ae 
ing it temporarily in the Genus YVofotrachys, but practically 
saying that he did not know where it belonged. Comparison 
of his type with the type of ferrugineus Cress. shows that 
they are synonymous. The small third tibial spur which 
Dr. Ashmead mentions seems to be absent. Dr. Ashmead 
later recognized that his species belonged in this genus, as 
his labels show, but failed to identify it with ferrugineus 
Cress. 

Distribution.—lllinois ; Texas; Orizaba, Mexico. 

The type of this species came from Mexico ; there are four 
specimens in the U. S. National Museum from Texas. Cam- 
eron reports it from Orizaba, Mexico (19°). So far as known 
it comes from the Upper and Lower Austral zones. It prob- 
ably ranges south into Central America, but as there are no 
records of its capture there the exact range can not be deter- 
mined. 

I can find no reference relative to life history, habits or 
hosts. The specimens in the U. S. National Museum were 
taken December 26 in Texas. 

Location of specimens.—Type 2, No. 80, Mexico, American 
Entomological Society (Academy of Natural Sciences, Phila- 
delphia). Paratypes, three 2’s, No. 80, Mexico, American 
Entomological Society (Academy of Natural Sciences, Phila- 
delphla). Homotype, 2, No. —, Texas; Illinois; U. S. 
National Museum, cotype, No. 2054, of Wototrachys annult- 
cornts Ashm. Homotype, three female specimens, U. S. 
National Museum, cotype, No. 2054, of Nototrachys annult- 
cornis Ashm. 
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Ophiopterus niger Cam. 


Ophiopterus niger Cameron, Biol. Centr. Amer., Hym., Vol. I, p. 
296, n. 2, Hurchihuitle, Mexico; original de- 

Rycral og) SCO y ap oer ep eapeanRAde ce accacaseacee Gun acdice: SoadocosqonT 1886. 

rs 1) Walla, Lorre, Cat. Etym\.,, Hl, pe is0mlisteda...... 1901. 
a ‘« Szepligeti Gen. Ins., Hym., 34me Fasc., p. 37, 

We tae HSK. tie Bacccvenesaoeucust sence eee pee ree teed 1905 


Black ; wings nearly fuscous. o. 

Length, 16 mm. 

‘‘Head semiopaque, covered with a depressed pile; a longitudinal 
keel running down from the ocelli, and from it short striations proceed 
on either side; thorax finely punctured, a smooth, shining, impunctate 
space beneath the wings; pronotum at the sides obliquely striated ; 
mesopleure at the edges longitudinally striated; mesonotum in front 
of the scutellum reticulated; metathorax coarsely reticulated; abdo- 
men three times the length of the thorax, shining, impunctate; the 
three basal segments cylindrical, narrow, the second segment the 
longest.’’ 


I have not seen the type or a specimen of this species and 
can only give Cameron’s description. 

Type.— co. British Museum. 

Distribution.—The type came from Hurchihuitle, Mexico, 
and I can find no other records of capture. 


Ophiopterus fuscipes Cam. 


Ophiopterus fuscipes Cameron, Biol. Centr. Amer., Hym., Vol. I, 
p. 296; n. 1, Orizabay Mexicog is... .cos.c2cecs 1886. 
os i Dalla Torre, Cat. Hym., III, p. 180, listed...1901. 

a ab Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 
37st. Ds ISG). .5.cc: sae tees ere eer cakes 1905. 


Black ; face, mouth, eyes, pronotal lines, tegul@, scutellum and base 
of abdomen flavous ; feet fuscous, pale in front; wings hyaline, ner- 
vures black; antenne short, pale yellow beneath. 

Length, 12 mm. 

‘‘ Densely covered with silvery-white pubescence, densest on'the pleura. 
Head finely punctured; antennz short, not much longer than the head 
and thorax together, the scape pale yellow beneath. Pronotum obli- 
quely, the mesonotum transversely and very strongly, striated, the 
striations widely separated; a shining impunctate space below the 
hind wings on the mesopleurz ; the rest strongly longitudinally striated, 
running at the edges into reticulations ; scutellum shining, nearly im- 
punctate ; metathorax coarsely reticulated and leaving a gradual slope 
to the apex. 
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‘* Abdomen shining, impunctate, covered witha pale close pile; black, 
the sides from the third segment obscure rufous; sheath of ovipositor 
black. Legs in greater part fuscous covered with a pale pile; the 
femora inclining to rufous on the lower side; the fore legs almost entirely, 
and the middle legs in front, pallid testaceous.”’ 


I have not seen specimens of this species, and can only 
give Cameron’s description without remarks. 

Type.— 2. Location unknown.* 

Distribution.—The type of this species was taken at Ori- 
zaba, Mexico, but there are no other records of capture, 
hence the range is unknown. 


Ophiopterus striatifrons Cam. 


Ophiopterus striatifrons Cameron, Biol. Centr. Amer., Hym., Vol. 
I, p. 297 (o 9), Cuidad in Durango, 

MOCXICO} io sis csccwcssscce! sscuest sete stteeeeeeeeeree 1886. 

e¢ 7 Dalla Torre, Cat. Hym., Ill pa leomees 1901. 
Szepligeti, Gen. Ins.. Hym., 34me Fasc., 

PPs B87, ZS sccncseecsvadonswnst sneer 1905. 


Black; mouth, eyes broadly, tegule, anterior coxe, and base of ab- 
domen flavous, feet rufous ; wings very short, hyaline, nervures black. 

Length, 9-10 mm. 

Antenne about half the length of the abdomen, microscopically 
pilose; fuscous towards the base of the flagellum, the basal joint of the 
scape yellow on the underside. Head black; the mouth, mandibles, 
palpi, orbits (broadly on the inner, narrowly on the outer, side) and the 
face (except a triangular black mark), yellow; face and vertex finely 
punctured; the front transversely, and the head behind at the sides 
longitudinally and strongly, striated ; an indistinct keelruns down from 
the ocelli and another from each antenna down the face. 

Thorax black; a broad line on each side of the mesonotum in front 
close to the pronotum, the tegulze and the scutellum in the center, 
yellow ; mesonotum strongly transversely striated in front, punctured 
in the middle, aciculated behind; prothorax obliquely striated at the 
sides, except in the middle, which is shining and impunctate; prono- 
tum roughly transversely striated; mesopleura (except below the wings) 
and sternum rugose; scutellum punctured, the lateral keels stout; meta- 
thorax coarsely reticulated. Abdomen twice the length of the head and 
thorax united ; the greater part of the basal half yellow, fourth and fifth 
segments rufous ; wings not half the length of the abdomen. 

Legs reddish, the four anterior coxe and trochanters yellow; the 


* Not in the British Museum, but a MSS. states that it is ‘‘in the 
Vienna Museum.’’ 
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hind coxe and trochanters black, yellow at their junction, the base of 
the hind femora and apices of the tibia and tarsi black. In most of 
the specimens the hind femora and tibie incline to fuscous or black, 
perhaps owing to discoloration. 


I have not seen a specimen of this species, and can only 
give Cameron’s description. 

Types.—2 and &. Location unknown.* 

Distribution.—The type was taken at Ciudad in Durango, 


Mexico. 
Ophiopterus coarctatus Br. 


Ophiopterus coarctatus Brullé, Hist. Nat. Ins., Hym., Vol. IV, p. 
153, pl. 42, fig. 5, Guaratuba, Brazil...... 1846. 
ue be Dalla Torre, Cat. Hym., III, p. 180, listed..1901. 

3 o Szepligeti, Gen. Ins., Hym., 34me Fasc., 
PecS7, MeL; listedis.. sacoteccseseee cease area 1905. 


Black ; antenne with wide, dirty white band near the apex ; four an- 
terior tibie and tarsiin part, flavous. 

Length, 23 mm.; ovipositor, 4 mm. 

Black; head rugose or strongly punctured with the face a little pro- 
jecting in the middle; antennze with wide flavous annulus near the 
apex ; prothorax rugose above and below; pro- and mesopleurz punc- 
tured; median lobe of mesonotum punctured in front, projecting and 
compressed, behind rugose or transversely striated, edges of lateral lobes 
punctured, slightly projecting and pointing backward; mesopleurz 
smooth in the middle, strongly punctured below; scutellum rugose, 
slightly enlarged behind ; metathorax strongly rugose—“‘ the arrange- 
ment of the wrinkles imitating small scales ’’—the second region repre- 
sented by two semicircular lobes, raised at the edge. 

Wings transparent, nervures black. 

Four anterior legs mostly dirty white, the inner surface black or 
brown; tarsi partly brown; two anterior femora ferruginous; second 
and third segments of posterior tarsi whitish. 

Abdomen compressed from the third segment on; valves of Ovi- 
positor arcuate, the posterior two-thirds a little enlarged. 


I have not seen a specimen of this species, and can only 
give a translation of Brullé’s description. 

Type.—2. Location unknown. 

Distribution.—I find no reference to this species since the 
original description, the type of which was taken at Guara- 
tuba, Brazil. 


* Not in the British Museum, but a MSS. states that ‘‘ Mr. Cameron 
retained the specimens.”’ 
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Genus ATHYREODON Ashm. 
Athyreodon Ashmead, Proc. U. S. Nat. Mus., No. 1206, p. 87, n. 


645 (Vol. XXL, ) TOOU) inc cc -asanssesacahossces coewsenqneaee 1900. 

ns Faun. Hawaiiensis, Vol. I, Part 3, p. 343.............+0+0 1901. 
Tipulophion Kriechbaumer, Zeitschr. Hym. Dipt., I, p. 75, March 

Lis ceveteens nes tetuacauie edaleomeieamsneate sexuual yr saces teers eee en 1901 

Athyreodon Ashmead, Faun. Haw., I, p. 343, August 1............... 1901. 

es Dalla Torre, Gat.) Tyas, MD py USS 2.:0 oe. c.cncena eee 1901. 

Tipulophion Schulz, Zeitschr. f£. Syst. Hym. Dipt., HI, p. 252......1903. 

Macrophion Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 32......... 1905. 

Tipulophion Schulz, Spolia Hym., p. 97, 1. 186.,.........csceeeeeeeeeeees 1906. 

Macrophion Schmiedeknecht, Opusc. Ichn., XVIII, p. 1420.......... 1908. 


Ocelli large, close to the tops of the eyes; wings without stigma ; dis- 
cocubital vein arcuate, not appendiculate ; nervellus broken above the 
middle; antennz long, filiform; claws pectinate. 

Generic type.—A. atriventris Cress. 

The members of this genus are closely related to those of 
Thyreodon, but may be readily recognized by their large 
ocelli. These vary slightly in size, but are always much 
larger than in Zhyveodon and considerably larger than in 
Ophion. In some species the ocelli are close to each other 
and also to the tops of the eyes, almost filling this space ; in 
others they are well separated from each but near the eyes. 
The other characters are asin 7hyreodon. 'This difference 
from members of the Genus 7hyveodon has been recognized 
by three different workers, and, strange enough, in the same 
species, atriventris, though none of the three recognized this 
fact; each proposed a new genus and described his species 
as new. It will, therefore, be readily seen that there is some 
variation within this species. The size of the fuliginous 
spots in the wings varies, at least in atrzventris, and probably 
in other members of the genus, but how widely is not known. 
Dalla Torre’s statement that A‘hyreodon is mentioned in the 
Transactions of the Entomological Society of London, p. 87, 
1900, is a mistake, and he evidently confused it with the Pro- 
ceedings of the U. S. National Museum, No. 1206, p. 87, 
1900. 

Distribution.—The members of this genus are apparently 
tropical with a wide distribution from Mexico to southern 
Brazil, including the West Indies. A. atriventris ranges over 


ao eee 
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all of this territory, but so far as is now known the others 
have a more restricted distribution. 

The species which compose this genus are large, bright 
colored insects, conspicuous in any collection. Nothing is 
known of their life history, habits or hosts, but these prob- 
ably differ but little from those of the closely related Thyreo- 


dons. 
Table of Spectes. 


1. Flagellum of antennz and abdomen black, with or without cyaneous 


POM SCH OMa avs cacaccsesdcciseeds dessa sacecceueee ceneecnecarn aaaBeneaisesosecies Zs 
Flagellum of antennze and abdomen wo? black...............eceeeceeeeees 4. 

2. Legs and mesonotum entirely black............... fenestratus Tasch. 
Legs and mesonotum of entirely black, four anterior legs more or 
IESSHHAVOUS vasss access aetecn scene tee sincos ten teseonates pee scceseenene sacs 3) 

3. Wings with apical fuliginous band in both.............. apicalis Szep. 
Wings with apical fuliginous band, radial and median cells more or 
HESS ALAC Ios occiea ch sexsoacessuov aseereseoncente ceuee atriventris Cress. 

AEPANeX OL WINGS LUSCOUS: .ii:-<-.cccccchecnccsseceesesetenes fulvescens Cress. 


Part of radial and marginal cells and stripe along basal vein black. 
armstrongi n. sp. 
Athyreodon fenestratus (Tasch.). 
Ophion fenestratus Taschenberg, Zeitschr. f. d. Ges. Natur., 46, 


Pi FS) ths. By OA ea ete tate oora eens scloadoes 1875. 

uy se DallayMorres| Cats ryan wlll ae OO Ree. cesar: 1901. 
Macrophion fenestratus Szepligeti, Gen. Ins., Hym., 34me Fasc., 

pi/335 m1 ,) pln25 tis eter ess s ee -c 1905. 

Thyredon S Szepliveti, dems 525, 0dr eee eee 1905. 

Macrophion ‘i Schulz; Spoliay biyane wpa (esececeeeet see eseee 1906. 


Cyaneous ; mesonotum and abdomen black with a bluish reflection ; 
mesopleure and pectus sanguineous, wings fulvoferruginous with a large 
subhyaline nearly transparent spot in the discocubtital and discoidal cells. 

Length, 26-30 mm 

Eyes and ocelli large; antenne black; fronsand clypeus densely and 
finely punctured; frons rugose, with a median keel extending below 
the base of the antennz; clypeus rounded in front. 

Thorax smooth and shining; mesonotum and metathorax black ; 
mesopleurze, mesosternum and sometimes the metapleure sanguin- 
eous; mesonotum with parapsidal furrow distinct ; metathorax rugose. 
Wings fulvofuscous, with a large subhyaline almost transparent spot 
in the discocubital and discoidal cells; nervulus postfurcal to intersti- 
tial, nervellus broken well above the middle; discocubital vein arcu- 
ate, stigma lacking. Legsblack. Abdomen black, with a cyaneous re- 
flection, strongly compressed. 
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I have not seen a specimen of this species, and can only 
give a free translation of the original description with addi- 
tions from Szepligeti’s description. 

Type.—@?. Location unknown to me. 

This species was first described as Ophion fenestratus by Tas- 
chenberg from a female from Rio de Janeiro, and later re- 
described as Macrophion fenestratus Szepligeti, a supposedly 
new species, from a male from Espirito Santo, Brazil. Mr. 
W. A. Schulz treats 7. fenestratus Szep. and other male speci- 
mens of this species as “‘the hitherto unknown males of 
Tipulophion rutithorax’’ (A. atriventris), but this is appar- 
ently a mistake, for they agree with the female of fenestratus, 
while the difference from A. afriventris is quite marked. 

Distribution.—Rio de Janeiro, Espirito Santo, Brazil. 


Athyreodon apicalis (Szep.). 
Macrophion apicalis Schmiedeknecht, Opusc. Ichn., XVIII, p. 


Ferruginous; vertex, antennz and posterior legs black; abdomen 
bluish-black ; wings, apical third of the anterior wing and apex of the 
posterior brown. 

Length, 30 mm. 

Type—@. 

I have not seen a specimen of this species, and can give 
only a translation of the unfortunately incomplete original 
description. It is apparently closely relatedto 7. spectabzlis, 
and can from our present knowledge only be distinguished 
from it by the larger ocelli which place it in another genus. 

Distribution.—Peru. i 


Athyredon atriventris (Cress.). 
Ophion atriventris Cresson, Proc. Acad. Nat. Sci. Phila., p. 374, 
mn, 4, ‘9') MOxICG |. i5..ciocbecsscaesen vase as eeneee eee 1873. 
Thyreodon rufithorax Cameron, Biol. Centr. Amer., Hym., I, p. 
290, n. 7, 2, pl. 12, p. 15, Panama, Bu- 


gaba, 800’ to 1,500! feet....c5. 7. .-.a- reper 1886. 

Athyreodon thoracicus Ashmead, Proc. U. S. Nat. Mus., No. 1206, 
p. 87 (Vol. 23)... ee 1900. 

Tipulophion gigas Kriechbaumer, Zeits. f. Syst. Hym. Dipt., 1, 
1 OY 0 eet er ae PRAT AE ME NEE rs Gocccs 1901. 
Athyreodon thoracicus Dalla Torre, Cat. Hym., III, p. 185...........1901. 


Thyreodon rufithorax Dalla Torre, Idem, p. 186.............2.0.0eeeeeees 1901. 
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Ophion atriventris Dalla Torre, Idem, p. 188............0sseeereeeeeeere 1901. 
Tipulophion rufithorax Schulz, Zeits. f. Syst. Hym. Dipt., III, 
Pn: AO os savat oven cut twaeces os Oeemaniae Geetemeeisstesa pa 1903 
Lhyveodon rufithorax Szepligeti, Gen. Ins., Hym., 34me Fasc., p 
Days 20) cs scnccecvese ssc ceteneazccsmniseesmenawevence=t 1905 
Ophion atriventris Szepligeti, Idem, p. 31, n. 90.................2eeceee 1905. 
Macrophion ornatus Szepligeti, Idem, p. 33, n. 2, 9, pl. 2, fig. 17..1905. 
Tipulophion rufithorax Schulz, Spolia Hym., p. 97,.........ceeeeeeeees 1906. 
Macrophion ornatus Schmiedeknecht, Opusc. Ichn., XVIII, p. 
ADO Se salads neces cae spaten Tee aes dace rece on cam ree tetas 1908 


Thorax fulvous; flagellum of antenne and abdomen black; wings 
hyaline, with the radial and more or less of the median and cubitai cells 
dark fuliginous; metathorvax coarsely reticulate. 

Length, 29-33 mm. ; wing, 23-26 mm. ; spread, 48-55 mm. ; antenne, 
22-23 mm. 

Head with vertex and flagellum of antennze black; scape fulvo- 
ferruginous; ocelli large and prominent, entirely filling the space be- 
tween the tops of the eyes; eyes large, emarginate; face narrow; cly- 
peal fovez distinct. 

Thorax flavous to dark fulvous, smooth and shining except on the 
mesonotum and scutellum which are finely punctured; mesonotum 
with deep parapsidal furrows converging toward the base of the scu- 
tellum ; metathorax somewhat rounded behind and very coarsely reticu- 
iated. 

Wings hyaline, with radial and more or less of the cubital cells dark 
fuliginous, stigma lacking; nervulus postfurcal to interstitial ; nervel- 
lus broken well above the middle; discocubital vein arcuate. 

Legs with posterior coxee and trochanters, and the four anterior legs 
except the feet and intermediate tarsi, flavous; the rest black. 

Abdomen smooth and shining, black with a bluish reflection, some- 
times with a slight reddish ground color showing through. 


In describing this species I have examined the types of 4. 
thoracicus Ashm. and atrzventris Cress., comparing them and 
one other specimen with the various descriptions. 

Type.—?. No. 71, American Entomological Society. 

This distinct species is easily recognized by the contrast- 
ing colors of the body, but owing to variation in the color of 
the thorax, and the extent of fuliginous in the wings, it has 
been described with several different species and confused 
with related forms. The thorax is normally light fulvous, 
but occasionally has a slight reddish tinge and is rarely fer- 
ruginous. The amount of fuliginous in the wings varies 
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from a condition where all of the median and most of the 
radial and cubital cells are of this shade, to a state where it 
is only present as a narrow band along the basal vein, while 
in the radial and cubital cells the bases or even the whole 
cubital cell may be hyaline. In the types of A. atriventris 
the median and radial cells are fuliginous; in the type of 
Tipulophion gigas the radial, base of the cubital and the me- 
dian except a median longitudinal hyaline stripe, are fuligin- 
ous; in the type of 7. rufithorax the fuliginous occupies the 
radial cell, except the base, and forms a long band along the 
basal vein. 7. sfectabilis is related to atriventris, for they 
agree in size and color of the body, but in the former the 
eyes are small and narrow, the metathorax finely striate, not 
coarsely reticulate and the whole apex of the wing is fuli- 
ginous. 

An examination of the type of A. thoracicus satisfies me 
that it.is a synonym of 4. afriventris Cress.; the description 
of 7zpulophion gigas and the descriptions and colored plates 
of Macrophion ornatus Szep. and Thyreodon rufithorax Cam. 
show that they are also synonymous. Mr. W. A. Schulz 
states that MWacrophion fenestratus Szep. is the hitherto un- 
known male of A. atriventris (T. rufithorax), but this is evi- 
dently a mistake, for MWacrophion fenestratus is synonymous 
with Athyreodon tenestratus Tasch. 

Distribution.—This species apparently ranges from Mexico 
to southern Brazil. It has been reported from Orizaba, 
Mexico; Honduras; Costa Rica, Volcan de Chiriqui at 7,000 
feet, etc.; Bugaba, Panama, 8 to 1,500 feet; Brazil, Orobo 
in Bahia, Theresapolis in Santa Catharina, Rio de Janeiro, 
Rio Grande do Sul. 

Nothing is recorded of the life history, habits or hosts. 

Location of spectmens.—American Entomological Society, 
type 2, No. 71, Mexico. Massachusetts Agricultural Col- 
lege, homotype, @, Chiriqui. U.S. National Museum, type of 
thoracicus Ashm. British Museum.* Munich State Museum, 


* The type of Zhyreodon rufithorax Cam. is mot in the British Mu- 
seum, and may have been retained by Mr. Cameron or deposited in 
the Vienna Museum with some of his other material. 
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type of 7Zzpulophion gigas Kriech. Strassburg Zoological 
Museum, Honduras; Brazil, Orobo in Bahia, Theresapolis in 
Santa Catharina. 


Athyreodon fulvescens (Cress.). 
Thyreodon fulvescens Cresson, Proc. Ent. Soc. Phila., IV, p. 46, 


Py CUDA suas cacccncanaeceneteemuanemenmmemestensseen 1865. 
sy ch Ashmead, Proc. Ent. Soc. Lond., p. 354.....1900. 
or cf Dallaylorre,y Cat.skly mie Ul spel Gosssesscescess 1901. 
va “ig Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 

ZO TAO). aioe tevelan ctheosnevastunbanoesee tence eee neemeas 1905 


Fulvous; antenne fulvous ; ocelli large; wings hyaline to fulvous 
with the apex fuscous, basal half of second abdominal segment black 
above. 

Length, 25-27 mm.; wing, 17-18 mm.; spread, 36-39 mm.; antenne, 
17 mm. 

Reddish-brown coated with yellowish pubescence; face, eyes, back 
of head and mandibles, except the tips, yellow ; vertex and ocelli flav- 
ous; ocelli large, eyes slightly emarginate, tinged with ferruginous ; 
antennee two-thirds the length of the body; clypeal fovez deep, cly- 
peus with a distinct point, surmounted by a median prominence ; 
thorax smooth and shining or finely and indistinctly punctured ; meso- 
notum with deep parapsidal furrows converging toward the scutellum; 
pleurze smooth and shining; scutellum tinged with yellow; meta- 
thorax opaque, flat behind, and indistinctly rugose; more coarsely 
reticulate on the sides; median furrow shallow. 

Wings hyaline to bright flavous, with the apex fuscous ; stigma lack- 
ing; discocubital vein arcuate, nervulus interstitial, nervellus broken 
above the middle; first recurrent vein one-half the length of the 
second; legs fulvous, tibiz and tarsi slightly paler; abdomen elon- 
gate, strongly compressed, smooth and shining; the basal half of the 
second segment black above; anal valves long (2 mm.), slender and 
obtusely pointed. 


In describing this species I have examined the type o. 
Type.—&. No. 69, American Entomological Society. 


Athyreodon armstrongi n. sp. 

Fulvo-ferruginous ; dorsum of second abdominal segment black ; wings 
hyaline, with most of the radial cell and a band along the basal vein 
black. 

Length, 37 mm.; wing, 26 mm., spread, 56 mm.; antenne, 25 
mm. 

Fulvo-ferruginous, closely and densely punctured ; vertex of the gen- 
eral color; ocelli large, somewhat separated, but almost filling the 
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space between the tops of the eyes, a median ridge running from the 
anterior to or slightly below the deep, bordered antennal fossz; eyes 
emarginate, large, reaching almost to the base of the mandibles; 
clypeus bluntly pointed, clypeal foveze deep ; mandibles broad, stout, 
punctured. 

Thorax shining, fulvo-ferruginous; thoracic sutures and parapsidal 
furrows distinct, more or less crenulated; metathorax very coarsely 
and irregularly reticulate throughout, with small but distinct protuber- 
ances at the anterior margin, one in the middle and one on each side. 

Wings hyaline, the anterior with the apical two-thirds of the radial 
cell, a spot in the upper basal third of the cubital cell and a stripe along 
the basal vein, black ; the median cell is slightly infuscated, suggesting 
that, in some specimens, it may be black; nervulus interstitial, ner- 
vellus broken far above the middle, near the cubital vein. 

Legs smooth and shining, dark fulvous, sometimes more or less 
fuscous. Abdomen ferruginous, not very strongly compressed; apex 
of the first segment and dorsum of the second black, the rest slightly 
tinged with fuscous. 


Described from one male specimen. 

Type.—o. U.S. National Museum. 

I have named this species in honor of Mr. A. H. Arm- 
strong, a worker on Hymenoptera whose untimely death has 
undoubtedly prevented valuable contributions to our knowl- 
edge of this group. 

Distribution.—San Francisco Mountains, Santo Domingo, 
West Indies, September. 


Genus THYREODON Pr. 


Thyreodon Brullé, Hist. Nat. Ins. Hym., IV, p. 150, November..1846. 
te Cresson, Proc. Acad. Nat. Sci., Phila., p. 375 (January, 


1873): <..scscne Siddes cancuessecuretecsmsencesesaudacsen ven ata eee eee 1874. 
eft Taschenberg, Zeitschr. f. d. Ges. Natur., 46, p. 425....1876. 
rs Provancher, Faun. Ent. Can., Hym., IV, p. 3522.22. 1883. 
- Cameron, Biol: Centr:)/Amer:, Elym\., 1, p.) 288i... seer 1886. 
ne Ashmead, Smith’s Ins. Ni J., pe S8O0.....:5c.cccceeeeeeeee 1900. 
"s vs Trans. Ent.'Soc. Lond., pp. 270, 354..20ccccae 1900. 


u rs Proc. U. S. Nat. Mus., No. 1206, pp. 87, 188 
(Vol. XXIII, 1901). Classification of Ichneu- 


MON PMS es oes iei5t ssw ecesces cecessswensedset Coeeeeeame 1900. 

ue Dalla Torre, ‘Cat? Eiymir, mil prlS5s.csescceseee nese 1901. 
Tipulophion Kriechbaumer, Zeitschr. Hym. Dipt., I, p. 75.......... 1901. 
Aglaophion Cameron, Journ. Straits Branch Soc., p. 131............ 1903. 
Thyreodon Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 25............. 1905. 


oe Schmiedeknecht, Opusc. Ichn., XVIII, p. 1418............ 1908. 
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Ocelli small, separated from the tops of the eyes by about twice their 
diameter; wings without stigma; discocubital vein arcuate, not appen- 
diculate ; nervellus usually broken well above the middle; nervulus 
usually postfurcal to interstitial; claws pectinate; abdomen com- 
pressed. 

Generic type.—T. cyaneus Br. 

The species of this genus are large, often bright colored 
insects, usually more or less extensively marked with black 
on both body and wings. They are closely related to mem- 
bers of the Genus Athyreodon, but may be recognized by their 
small ocelli. The Ophions may be readily distinguished by 
the presence of a stigma, discocubital vein usually angularly 
broken and appendiculate, nervellus usually broken below 
the middle and the wings usually hyaline, while the ocelli 
are usually larger. A few species, however—O. costale, bifo- 
veolatus, etc.—sometimes at least, have these characters as 
in 7hyreodon except for the presence of a distinct stigma. 
These specimens are always smaller than the Thyreodons, 
and the wings are not distinctly marked with black. 

The Genus 7hyreodon was proposed by Brullé in 1846 for 
three strictly American species—7. cyaneus, morto and mar- 
Lintpennis. ‘The generic type was not designated and, so far 
as I can learn, has not yet been. I therefore designate 7. 
cyaneus Br. as the generic type, in accordance with the In- 
ternational Code of Nomenclature, Recommendations, Art. 
30, Sect. N, as revised by the Seventh Congress; by which 
preference is given to the best described, best known, etc. 
T. cyaneus was the first described—by Brullé, was well known 
at the time and a good colored plate was given. Taschen- 
berg mentions the Genus 7hyveodon in 1876, but considers it 
synonymous with the Genus Ofhzon. All later writers have, 
however, considered it valid. 

Distribution.—This genus includes about twenty species 
and subspecies of which all but two, one from Japan and one 
from Borneo, are American. The American species are with 
a few exceptions tropical, but 7. morio ranges as far north 
as Quebec and Stonewall, Canada, and 7. marginibennis 
comes from Uruguay andArgentina. 7. morioand laticinctus 
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are perhaps the most widely distributed, the former ranging 
from southern Canada to Central America, and the latter 
~ apparently from Central Mexico to Peru. 

Variation.—Members of this genus show some variation 
in color, especially in the amount of black. This is well 
brought out in 7. morio and its subspecies transztionalis 
where the head and legs are sometimes more or less flavous 
or tinged with ferruginous. This variation is somewhat 
similar to that seen in A. atrtventris, but the limits are not 
yet known, and 7. szowz may prove to be a continuation of 
this. The violet-blue reflection seen in 7. cyaneus and 7. 
grandis may also prove to be simply variation, but breeding 
experiments are needed to settle these questions. 

Economic itmportance.—The value of the members of this 
genus as parasites can not be estimated, for most of them 
are tropical and their hosts are unknown. So far as known, 
however, they are parasitic upon Sphingide. 

Life history and habits.—Little is known of the life history 
or habits of the members of this genus, but that of 7. morzo 
is probably typical, and this, so far as known, is given under 
that species. 

Table of Spectes. 


1. Wings entirely black, with or without cyaneous reflection........... Ze 
Wings ot entirely black, with or without cyaneous reflection ...13. 
2. Body entirely black, with or without cyaneous reflection............. Be 
Body mot entirely black, with or without cyaneous reflection....... 9. 
3, Antenne entirely Diack cic cece. sccccccssadetess occwsasseceneeae see ecesteeeeeeee 4, 
Antennze not entirely bDlacCk.. \ckvecasscescsosssnsessscsesececuscsscesecnmeceeeene 6. 
4. Body and wings with a distinct cyaneous reflection................e008 CF 
Body without a distinct cyaneous reflection............... niger Cress. 
5. Face and thorax with dense pubescence... nigro-czeruleus Cam. 
Face and thorax without dense pubescence............... cyaneus Br. 


6. Antenne yellowish-white, with base and apex black. 
morosus Sm. 


Antennz: not, yellowish=whiten.:<-.2..0-c0ssese-s=+n-cbesesereseoe cee eee aemeee ds 

7 Antenne black, flavous Ibelow2ieews.ss:csseceese see osee eee eee niger Cress. 
Antennz flavous or orange flavous (reddish), base and apex 

sometimes 'black.....cs02.c.ccessssscecqece sess -ceesh oresescosceseentaeeeenee 8. 

8. Body and wings with distinct cyaneous reflection..grandis Cress. 

Body and wings w7thout distinct cyaneous reflection................. ZA Me 

9. Abdomen fulvous, slightly marked with black......... affinis Cress. 


Abdomen: 7202 filvOuss o..iei.cesececsecaccceecoue acctaswoees bocre ceee eee eee 10. 


10. 


Jul 


12’. 


13. 


14. 


15. 


16. 


Wie 


18. 


1). 


20. 


YAN 


22. 


23. 
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Abdomen black, with median transverse band of some other 


COLOR sear seanneies twsd swactsoae sussbiasieucemaeammaa cine teks doeseialae melas 11 
Abdomen more or less black, without median transverse band of 
SOMCVOCHETICOION: 22 seen Co cesses gucercescosesas einen tenee eet ereoeaterssneres We 


Abdomen with median transverse band of lemon-yellow. 
laticinectus Cress. 
Abdomen with median transverse band of ferruginous. 
zonatus Szep. 
Thorax and abdomen entirely black.................-..000 morio Fabr. 
Thorax and first abdominal segment ferruginous. 
ferrugineus n. sp. 


Abdomen flavous or flavo-ferruginous, marked with black....... 14. 
Mpdomentolack or mostly black: :c-.c-cessuseessecnceoeeteseeceees tema aeencee 15. 
Metathorax very finely reticulate................. ornatipennis Cress. 
Metathorax coarsely reticulate............--..----ss---or- elegams Cress. 
Thorax partly or entirely fulvous to ferruginous ...............000000 16. 
horaxentirely: DIACK. .sss.cs.ss css swisssencctseececssce sents ieoare loceascicsectnisice 18. 
Hlacelldumeotmantennce OAC. cece -eccesce-nocsus sro eseesneenee sonssiancoseer= 17. 
Biaeellum Of antennce SelVOUS......2c.cccorecseveecossevesasons snowi Vier. 
Wings fulvo-hyaline, apex black.................006 spectabilis Perty. 
Wings hyaline with radial, submarginal and part of the second 

apical cells black... .2.c..-.ssesercencs-csereee grenadensis Ashm. 
Antennze with acelliimy black. ioc. sescssesesececenceseroccserscecseicccneseees 19. 
Antenne with flagellum fulvous or orange-fulvouS................060+ 11. 
Wings black, with a purplish reflection and a hyaline spot in the 

discocubital and discoidal cells......... maculipennis Cress. 
Wings entirely flavo- or fulvo-ferruginous...............cceceeceeeeeeceeee 20. 
IBGE SELON Gly TUGOSEH, jchcssisosesde<cass-ncceencrance marginipennis Br. 
Race punctate, Mot ruGOse......2..<.00-0.-0-00-e. flammipennis Ashm. 


Abdomen black, with median transverse band of ferruginous. 
fernaldi n. sp. 
Face and legs more or less fulvous...morio transversalis Vier. 
Hace andulegsishinine, blacks ee ccsccc acess saenaseeresscccecease sere scans: 235 
Antennz orange-fulvous, mesopleure punctured ....morio Fabr. 
Antennz red, mesopleure not punctured....erythrocerus Cam. 


Thyreodon niger Cress. 


Thyreodon niger Cresson, Proc, Acad. Nat. Sci. Phila., p. 375, 


TSE, OU ce acscemcseccacsenacesseseoecseceesesesossecs asses 1873 
“ a Cameron, Biol. Centr. Amer., Hym., I, p. 288, 

jolly IZA, Tales 3127 Seeeeonosasaorponccochodnao atone oaqBbasuesonS 1886. 
we st Dalla Rorres Cat. Hymp peel SGnsecmaese seeeess: 1901. 
Se v4 Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 25, 

Te 7 Siren ac dd cb ces dodedan seenenenessctdecan hacen dueabises sas 1905 
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Black ; wings with a cyaneous reflection ; antenne black. 

Length, 25-35 mm. ; wing, 15-26mm.; spread, 32-54 mm. ; antenne, 
12-23 mm. 

Black, with very fine short sparse pubescence; head and thorax 
densely punctured ; head slightly narrowed behind the eyes, closely 
and deeply punctured; ocelli small, distant from the top of the eyes; 
vertex more or less distinctly reticulate; eyes large, emarginate; an- 
tennz black, sometimes tinged with flavous beneath or the apex of 
the segments slightly reddish, with a more or less distinct ridge extend- 
ing from the anterior ocellus down between the bases of the antennz 
as in morio ; clypeal foveze deep, mandibles broad and stout. Thorax 
entirely black, densely punctured except on the mesopleure ; thoracic 
sutures distinct, often crenulate ; mesonotum opaque, with deep crenu- 
lated parapsidal furrows; mesopleurze smooth and shining except on 
the edges, where it is sparsely punctured; metathorax opaque, flat 
behind, finely rugose. 

Wings black with steel-blue reflection; stigma lacking; discocubital 
vein arcuate; nervulus interstitial; nervellus broken well above the 
middle; legs black, claws pectinate; abdomen black, smooth and 
shining, or at the most very finely punctured, with fine short scanty 
pubescence, in one specimen the third segment is slightly tinged with 
red, ovipositor red. 


Redescribed from the types and three specimens compared 
with the original description. 

Types.— 2 and o&. No. 65, American Entomological So- 
ciety. 

This species is related to 7. morio, but may be readily 
recognized by the steel-blue wings and entirely black an- 
tenne. 

It is more closely related to 7. cyaneus and may prove to 
be synonymous, but the absence of purplish reflection seems 
fairly constant. 

Distribution.—Mexico; Guatemala. 

The exact range of this species is not yet well known, but 
it seems to range through Mexico and Central America. It 
has been reported from Cordova, etc., Mexico: and Cubilg- 
uitz in Vera Paz, Guatemala, and I have seen specimens 
from Alta Mira, Tamaulipas, and Cuernavaca, Mexico. 

Nothing is known of the life history, habits, or hosts; 
three specimens before me were taken June 26 and July 4. 

Location of spectmens,—American Entomological Society, 
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9 and o’, types No. 65, Mexico. U.S. National Museum, 
Q, Cuernavaca, Mexico. Massachusetts Agricultural Col- 
lege, 9 and o’, homotypes, Alta Mira, Mexico, VI, 26. 


Thyreodon nigro-czruleus Cam. 


Thyreodon nigro-ceruleus Cameron, Journ. Royal Agr and Com- 
mer. Soc., British Guiana, I, p. 180..1911. 

“Length, 27 mm. 

‘*Black, tinged with blue on the pleurze and metanotum; wings 
uniformly fuscous-violaceous, the nervures and stigma black. Face 
covered with pale, the thorax more densely with longer black pubes- 
cence, which is longest on the scutellum. Head and thorax closely 
punctured, the center of the scutellum smoother than the sides. The 
sides of the metanotum finely, sparsely punctured, the center raised, 
irregularly longitudinally reticulated ; the top of the slope finely, obli- 
quely striated, the striz interlacing; the sides below are more strongly 
obliquely striated, smooth on the inner side; the central furrow is 
strongly, not very closely, transversely striated. Metapleurz closely 
finely obliquely striated. Front broadly raised between the antennez 
and ocelli, the sides depressed, the depression narrowed above, the 
bottom, except at the top, finely, closely striated. Female. 

‘* Apex of clypeus transverse, its sides broadly rounded. Sides of 
scutellum keeled to shortly beyond the middle.’’ 


This is evidently closely relatedto 7. cyaneus Br., and may 
be a synonym for it is based on only one specimen, and the 
long pubescence on the face and scutellum may be abnormal. 

Distribution.—British Guiana. 

Location of sbecimens.—Georgetown Museum, Brit. Guiana. 


Thyreodon cyaneus Br. 
Ophion morio Spinola, Ann. Ent. Soc. Fr., IX, p. 168, n. 22, 2 


(720 BADE 2) meaidacscascaslencop-tsonnsenarasaeanenes deskedcnbeacoe! 1840. 
Thyreodon cyaneus Brullé, Hist. Nat. Ins. Hym., IV, p. 151, n. 
Be O ots ph. 42), fi. Sidcup ttetecetecancccradwecasice 1846. 
Ophion cyaneus Taschenberg, Zeitschr. f. d. Ges. Natur., 46, p. 
L VAST 0 iat Lae RE RRO a 58-8 8 SAA ee QU en 1875 
BR coaon cyaneus Dalla Torre, Cat. Hym., III, p. 185............... 1901. 
a5 Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 25, 
TVA ea conn satsseccesqpescse eee temae etary ceasemanauda ces sd 1905 


SS intermedius Szepligeti, Ann. Hist. Nat. Mus. Nat. 
Hung.,) LV, Part) 1p. 133), Obidos; 
BB TAZ es ies Le scaeeseee one eee ae ee een nloaie sea 1906. 
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Cyaneous, antenne black, wings with brilliant blue reflection. 

Length, 27-34 mm. ; wing, 16-18 mm. ; spread, 34-40 mm. ; antenne, 
14-20 mm. 

Cyaneous; head opaque; ocelli small, distant from tops of eyes; 
eyes large, emarginate ; antennz black, much shorter than body; cly- 
peal foveze distinct ; thorax and abdomen cyaneous ; thoracic sutures 
deep, crenulated; mesonotum opaque, slightly pubescent and punc- 
tate, with two more of less pronounced tubercles on the anterior edge ; 
parapsidal furrows deep and crenulated, often with one or more paral- 
lel carinze on the median lobe; metapleurze smooth and shining or 
punctate around the edge; metathorax finely rugose-striate with a dis- 
tinct median furrow. 

Wings black with bright purplish-blue reflection; stigma lacking ; 
discocubital nervure arcuate; nervulus interstitial to antefurcal; ner- 
vellus broken well above the middle ; legs with claws pectinate; abdo- 
men smooth and shining with short sparse pubescence; stigmata 
quite pronounced ; ovipositor reddish. 


In describing this species I have compared 9 and o speci- 
mens with the original description. 

Type.-—@ and o&. Location unknown. 

Distribution.—Brazil; Dutch Guiana. 

This species was described by Brullé from specimens taken 
at Cayenne, Caternaut; Brazil (Capit des Mines); and I 
have before me specimens from Surinam, Dutch Guiana. 

Nothing is known of the life history, habits or hosts. 

Location of spectmens.— British Museum. Massachusetts 
Agricultural College, 2 and o&, Surinam, Dutch Guiana. 


Thyreodon morosus Sm. 
Thyreodon morosus Smith, Descr., New Spec. Hym., p. 230, n. 1, 


D uiedh saddle Sacieu een Oni see Oe cide talc u tee oe Saas O ce cee REE 1879 
oa i Cameron, Biol. Centr. Amer., Hym., I, p. 289, 
Ms) Socivivadecaacssnerovsesscncenssees cede te caves eee eee 1886 


a Be Dalla Torre, Cat. Htym., IIT, p: 186.222. ou le 
<5 ty Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 


‘* pulchricornis Szepligeti, Ann. Hist. Natur. Mus. Nat. 
Hung., IV, p. 133, Marcapata, Peru....... 1906. 


Black; wings dark brown with violet-purple reflection; antenne 
white to yellowish-white with base and apex black. 

Length, 23-33 mm. ; wing, 16-24 mm. ; spread, 34-51 mm.; antenne, 
15-20 mm. 

Black ; vertex and frons more or less reticulate, with a minute median 
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tubercle below the bases of the antenne and two diverging carine run- 
ning back from it towards the ocelli; ocelli small, distant from the 
tops of the eyes; eyes large, emarginate; antennz white or yellowish- 
white with the base and apex black; face closely punctured, clypeal 
foveze deep. 

Thorax opaque, densely punctured to granulose, except the meso- 
pleure, which are shining, very finely and sparsely punctured ; meso- 
notum with deep, crenulated parapsidal furrows uniting behind ; meta- 
thorax finely rugose-striate, with a distinct median furrow. 

Wings dark brown to black with a brilliant violet-purple reflection ; 
discocubital vein arcuate; nervulus interstitial; nervellus broken well 
above the middle ; legs black, claws pectinate; abdomen smooth and 
shining, with an obscure violet reflection. 

In describing this species I have compared one 2 and two 
o&' specimens with the original description. 

Type.-—&@. British Museum. 

This species somewhat resembles 7. morzo and grandis, 
but is much more slender and easily recognized by the whit- 
ish antenne. 

Distribution.—This species ranges from Costa Rica to 
southern Brazil; it has been reported from Cache, Costa 
Rica. Szepligeti’s specimen came from Marcapata, Peru, 
and I have before me specimens from San Carlos, Costa 
Rica, and Rio Grande do Sul, Brazil 

Location of sbecimens.—British Museum, type @ , Costa Rica. 
U. S. National Museum, o, San Carlos, Costa Rica. Massa- 
chusetts Agricultural College, 2 and o&, Rio Grande do Sul, 
Brazil. Hungarian Natural History Museum, @ and o 
types of 7. pulchricornis Szep., Marcapata, Peru. 


Thyreodon grandis Cress. 
Thyreodon grandis Cresson, Proc. Ent. Soc. Phila., IV, p. 45, 
(Girl OF. ee Peer See OS ener mated ataorloabodGedgenccrHAOBeCnnee 1865. 
a oy Cameron, Biol. Centr. Amer., Hym., I, p. 289..1886. 
ck Ashmead, Proc. Ent. Soc. Lond., p. 354........1900. 


es Ie Dalla; More; (Cat daly me Pins Someeveeereeness: 1901. 
< oe Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 185, 
Me MON wilson ceseeasaueasanee eueerene pace ot aa ae ee et ee 1905. 


Black ; antenne fulvous, wings deep violaceous. 
Length, 22-34 mm. ; wing, 19-23 mm. ; spread, 42-48 mm. ; antenne, 
18-22 mm. 
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Head entirely black; face finely and densely punctured; ocelli small; 
eyes black, flecked with fulvo-ferruginous, slightly emarginate; antennz 
fulvous, darker at apex; basal joint sometimes black, two-thirds the 
length of the body ; clypeal fovez deep. 

Thorax finely and densely punctured; middle of mesonotum and 
mesopleure shining, anterior margin of the mesonotum with a small 
protuberance on each side; parapsidal furrows converging towards the 
scutellum and confluent slightly beyond the middle, forming a Y-shaped 
groove, each containing a more or less distinct carina; scutellum con- 
vex, densely punctured, deeply excavated in front and with a well- 
defined carina on each side; metathorax opaque-black, finely pubes- 
cent, flat, only slightly excavated behind, with a shallow median furrow, 
and sometimes quite strongly contracted at the base ; finely and longi- 
tudinally striated behind, the sides more coarsely; in one specimen the 
metathorax is finely reticulated all over. 

Wings uniformly dark fuscous, with brilliant violaceous reflection; in 
some specimens the apical margins lack this reflection; nervulus inter- 
stial or nearly so; nervellus broken well above the middle; legs and 
abdomen smooth, shining black. 

Abdomen impunctate, rather broad and compressed ; basal segment 
the longest and swollen at the apex, the second segment one-fourth 
shorter, gradually broader towards the tip, with a shallow longitudinal 
furrow on the basal half of each side; third segment shorter than the 
second and slightly longer than broad, the remaining segments broader 
than long. 


In describing this species I have compared the cotypes and 
one female specimen with the original description. 

Cotybes—Two 2 and one o. American Entomological 
Society. 

This distinct species is easily recognized by the brilliant 
reflection of body and wings. Mr. Cresson states that “in 
the male the wings are not so dark, the apical margins being 
subhyaline, and the violaceous reflection not sodeep.”’ I find, 
however, that this condition appears frequently in the female, 
and is apparently a minor variation common to both sexes. 

T. erythrocerus Cameron is possibly synonymous with this 
species, but as I have not seen the type I am unable to say 
definitely. 7. morito, morosus, niger and cyaneus are also re- 
lated, but may be readily separated; morzo by its dull black 
body and wings, and stouter body; morosus by its yellowish 
white antenne and more slender body; cyaneus and niger by 
their black antenne. 
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Distribution.—Santiago de Cuba, Cuba. 

Location of specimens.—American Entomological Society, 
two 2 and one co cotypes, No. 72, Cuba. American Museum 
of Natural History, 2, homotype, Santiago de Cuba, Cuba. 
U.S. National Museum, Cuba. British Museum, 9, type of 
T. erythrocerus Cam., Valladolid in Yucatan. 


Thyreodon affinis Cress. 


Thyreodon affinis Cresson, Proc. Ent. Soc. Phila., IV, p. 46...... 1865. 
ts cs Ashmead, Trans. Ent. Soc. Lond., p. 354....... 1900. 


Bs We Dallaplorren Cate, Ely mae lem nel OOleteee eee seee 1901. 
3 ue Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 25, 
MUD feccdcbcenwed auacomecacsess coecece eect een me eee 1905 


Fulvous or honey-yvellow ,; tip of antenne and base of second abdominal 
segment blackish ; wings fuscous, with a violaceous reflection. 

Length, 42 mm.; wing, 16 mm.; spread, 36 mm. 

Fulvous or honey-yellow, shining, clothed with a very short, yellow- 
ish pubescence, more obvious when viewed laterally ; eyes paler, an- 
tennze fulvous, the apical joints brown varying to black, two-thirds 
the length of the body; mandibles tipped with blackish. 

Thorax indistinctly punctured ; the mesonotum with parapsidal fur- 
rows broad and deep, with a subobsolete elevated line down the middle 
of each groove; mesopleure polished; scutellum convex, deeply ex- 
cavated in front, witha carina on each side acutely developed; meta- 
thorax abruptly sloped behind, with a broad shallow median furrow 
becoming deeper towards the insertion of the abdomen where the sur- 
face is longitudinally striated, the remainder of the surface indistinctly 
sculptured; wings dark fuscous, with a violaceous reflection, more 
obscure on the apical margin; nervures blackish; legs of the color of 
the body. 

Abdomen elongate, falcate, the apical segments compressed but not 
very broad, the basal half of the second segment above black; anal 
processes broad, obliquely pointed at the tips, which are acute. 


I have not seen the type of this species, and can only give 
the original description, slightly modified for simplicity. 
Type.—o. Caja No. 93, Instituto de Segunda Ensefianza 
de la Habana, Cuba.* 
Distribution.—Cuba. 
* Mr. Wm. T. Horn writes that at the time he saw this type on May 
22, 1909, it appeared to be in a good state of preservation, in a small 
cigar box with a glass face—Caja No. 93. This with the rest of the 
Gundlach collection is now in the Instituto de Segunda Ensefianza de 


la Habana, located on Obispo Street (in the first block above the 
palace), Dr. Cafiizares director. 
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Thyreodon laticinctus Cress. 
Thyreodon laticinctus Cresson, Proc. Acad. Nat. Sci. Phila., p. 


376, ths, 3, 2 tIMOXICO. .......c0cecescenueneeeeeees 1873. 
<i principalis F. Smith, Descr. New Spec. Hym., p. 230, 

nai2, 9) Costa Rica, Ci M., .y..2-scceeeeeeees 1879. 
se laticinctus Cameron, Biol. Centr. Amer., Hym., I, p. 

289, ple 12) Ae Mass skew cece eee 1886. 
ut Dalla ‘Torre, Cat. Hym., ILI, p. 1S5)ceees 1901. 
“ principalis Dalla Torre, Idem, p. 186.............csseeeeeees 1901. 
By laticinctus Szepligeti, Gen. Ins., Hym., 34me Fasc., 

Dv2Dy Be D2 io cicpsicsanssectessouateactvosn seen 1905. 
a principalis Szepligeti, Idem, p. 25, n. 19.............s00000- 1905. 
ef laticinctus Schulz, Spolia Hym., p. 97, n. 185............ 1906. 


Black; third and fourth abdominal segments lemon-yellow ; wings 
with a brilliant purplish reflection. 

Length, 24-33 mm. ; wing, 18-24 mm. ; spread, 38-48 mm. ; antenne, 
15-20 mm. 

Head, thorax and legs coated with fine black pubescence; ocelli 
small, distant from the tops of the eyes, varying in color from flavous 
or flavous with an outer band of black, to entirely black; eyes large, 
slightly emarginate, face deeply punctured. 

Thorax dull black, except the mesopleurz which are polished ; meso- 
notum slightly shining, parapsidal furrows shallow, broad, opaque, 
finely reticulate to rugose, ending in two small, sometimes indistinct 
protuberances at the anterior border; metathorax clothed with dense, 
short pubescence, flat or only shallowly excavated behind with a dis- 
tinct median furrow. 

Wings black with brilliant purplish reflection ; nervulus interstitial ; 
nervellus broken somewhat above the middle. 

Legs black, sparsely pubescent and shining. 

Abdomen polished, black, except the third and the greater part of 
the fourth segments which are lemon-yellow ; basal segment slightly 
dilated at the apex; genital valves of male abruptly sharply pointed. 


In describing this species I have compared the type and 
four specimens with the original description. 

Type.—2. No. 73, Mexico, American Entomological So- 
ciety. 

This distinct species may be readily recognized by the 
lemon-yellow band on the abdomen. There is no reason to 
doubt that 7. princifalts Smith is synonymous. 7. zonatus 
Szep. is also closely related, but in that species the abdomi- 
nal band is ferruginous (gelbroth) not lemon-yellow. This 
may prove to be a subspecies of /atzcinctus, for Cameron’s 
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plate of the latter shows the plate on the abdomen colored 
ferruginous, and the distribution corresponds. 

Distribution.—This species ranges from Orizaba, Mexico, 
at 19° to below the equator at Chauchamayo, Peru. It has 
been taken at Chiriqui and Orizaba, Mexico; in Guatemala, 
at Zapote and Senahu; in Honduras; in Panama, at Chiri- 
qui; in Colombia at Canauche, in the State of Cundinamarca, 
etc.; in Peru at Chauchamayo and in Costa Rica. 

Location of specimens.—American Entomological Society, 
2 type, No. 7, Mexico, end of abdomen gone. U. S. Na- 
tional Museum, two @&’s, Chauchamayo, Peru; Mexico. 
British Museum, @ type of 7. princifalis Sm. and specimens. 
Massachusetts Agricultural College, 2 and o, homotypes, 
Colombia; Chiriqui, Panama. 


Thyreodon zonatus Szep. 
Thyreodon zonatus Szepligeti, Ann. Hist. Natur. Mus. Nat. Hung., 
BV), Sj ASE doe couasacdeaceeeseateacedendneuseeres ncwecr arcs 1906. 


Black ; wings brown ; the third and fourth abdominal segments fer- 
rUuginous. 

Length, 35 mm. 

Black ; head smooth, not enlarged behind the eyes; face, frons and 
vertex rugose; antennal fossze not bordered; mesopleurz smooth; 
metathorax rugose behind, sides coarsely rugose, median furrow shal- 
low, wings brown; nervulus interstitial; nervellus broken above the 
middle; abdomen with the third and fourth segments ferruginous 
(gelbroth), the second segment shorter than the first. 

I have not seen a specimen of this species, and can only 
give a free translation of the original description somewhat 
rearranged. 

Types.—? and oc. Hungarian National Museum. 

This species is closely related to 7. Jaticinctus and may 
prove to be synonymous, but Szepligeti distinguishes it by 
““the mesonotum in the latter—/atzcinctus—being armed in 
front with two horny protuberances, while the fourth abdomi- 
nal segment is not entirely ferruginous (gelbroth) and the 
scutellum is bordered at the sides.’? The protuberances on 
the mesonotum of /aticinctus are quite inconstant, but the 
color of the abdominal band is lemon-yellow, not ferrugin- 
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ous. However, since Cameron’s colored plate of /atzcznctus 

shows the third and fourth abdominal segments ferruginous 

this variation may be fixed, and I therefore preserve this 

species. The difference in color may possibly be due to 

the specimen having been placed in a wet cyanide jar. 
Distribution.—Juntas, Bolivia. 


Thyreodon morio (Fabr.). 
Plate III, fig. 21. 


[chneumon morio Fabricius, Spec. Ins., I, p. 436, n. 100.............. 1781. 
a * ‘ Mant. Ins., I, p. 269, 0. 136.2 eee 1787. 
cS ‘* Gmelin, Linné. Syst. Nat., ed. 13, I, p. 2709, n. 
1s PERRO EEE ere cecOoR nc erE Rees encddscanteccencen 1790 
4 ‘© Olivier, Ency. Meth. Ins., VII, p. 196, n. 161..... 1792. 
es ‘* Fabricius, Ent. Syst:, If, p. 180, n. 194... 1793. 
Ophion morio Fabricius, Suppl. Ent. Syst., p. 237, n. 8..........-..00 1798. 
ss ss s Syst../Piez., ps 132). 9.iccsscaseseee eee 1804. 
es ‘‘ Olivier, Ency. Meth. Ins., VIII, p. 511, n. 14......... 1811. 
‘‘’ _atricolor Olivier, Idem, p.) 511, ni~i5.....<062sc25+;00e eee 1811. 
Ichneumon morio Thunberg, Bull. Acad. Sci. St. Petersbourg, 
VILE Bs 272 sicccdccccevensseesseassxeaeodee steer 1822. 
o my Thunberg, Mem. Acad. Sci. St. Petersbourg, 
TX, Pe Sad coedeccdadisentsssnessepecueqs esoeeeeeeeeeena 1824. 
Thyreodon morio Brullé, Hist. Nat. Ins. Hym., IV, p. 152, n. 2, 
Dia cho dene ee bane auee Reset salen ae tomate cio eee tea 1846 
oH ‘‘ Norton, Proc. Ent. Soc. Phila.; I, p. 359)nsv steer 
Ophion morio Walsh, Amer. Ent., I, p. 7:.......0-ic0-cesconeeanenetenecunns 1868. 


Thyreodon morio Cresson, Trans. Amer. Ent. Soc., IV, p. 170.....1872. 
Ophion morio Taschenberg, Zeitschr. f. d. Ges. Nat., 46, p. 425, 


TL! Doccnsdvoacire cscs senvcca cee vase stiaceeecone suse eei eee cee eee 1875 
Thyreodon morio Provancher, Nat. Can., XI, p. 119..................005 1879. 
ys St Faun. Ent. Can.,-Hym., p- docwese 1883. 
ee ‘* Dimmock, Psyche; TV, p. 282 ...02<.025s0es-s eee 1884. 
o ‘* Cresson, Syn. Hym. of N. A.,, p. 200.......:22eseeemeee 
3 ‘‘ Ashmead, Hym. of Colo., Bull. Colo. Biol. Assn., 
Pu 4Bicidccscsdscueswceseeeapusestesesccesssseece esos hee eee 1890. 
3 ‘* Packard, Fifth Rept. U. S. Ent. Comm., p. 489..1890. 
us ‘‘ Harringion, Ann. Rept. Ent. Soc. Ont., p. 67 ..1890. 
Se “| Riley, Ins; Life) Up 2155) bostieccscc-e- seca 1891. 
a ** Dimmock, Procy Ent. Soc. Wash., DiiCy ie 
pp. 149-153, WOStii sc. c2e.scecn ss ceenecceeccc sess a eee 1898. 
oh ‘* Dimmock, Idem, p. 156 (Hucyrtus thyreodontts 
Ashm., & P@TASite) 5.2.00. .0s.csess<cssessest heen 1898. 


i ‘‘  Bridwell, Trans. Kans. Acad. Sci., XVI, p. 204..1898. 
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Thyreodon morio Ashmead, Smith’s Cat. Ins. N. J., p. 580.......... 1900. 
rs Ne DaliagMorre. Cat. Eiym Usp aloo messes sae 1901. 
a ‘* Eliot and Soule, Caterpillars and their Moths, 

NDOT een oatec csicicNewas el colsabot on Tad me hone eS Paton a MEN ae ese 1902 
a etloward) sinsect, Books plalOhstiees Won-eeereesece se ee 1904. 
th ‘* Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 25....1905. 
a oo) a Viereck, Trans. Kans: Acad. Set.) paoldimercstse 1907. 
re ‘* Fletcher and Gibson, 39th Rept. Ent. Soc. Ont., 

p. 112, Stonewall, Manitoba, July................... 1909. 
se ‘“ Morley, The Entomologist, XLII, p. 136, n. 100, 

TUM OG Foes see xetandecncesscasaaectessuee coasecenecuameesaccamesueette 1909 


Black ; face and legs sometimes more or less flavous or tinged with 
terruginous ; antenne orange-fulvous, the base and apex sometimes 
fuscous. 

Length, 25-35 mm. ; wing, 16-25 mm.; spread, 34-53 mm. ; antenne, 
16-23 mm. 

Black; face, mouth parts and legs sometimes more or less flavous 
or tinged with ferruginous; head and thorax densely and finely punc- 
tured and clothed with fine, short, pubescence; vertex somewhat 
rugose, with ocelli small, distinct, fully twice their diameter from the 
tops of the eyes, a median keel running from the anterior to or below 
the base of the antennz; eyes large to medium, slightly emarginate ; 
antenne orange-fulvous with the scape and apex sometimes fuscous or 
black ; clypeus pointed in front; clypeal foveze deep. 

Thorax black, densely punctured and clothed with short black pubes- 
cence; thoracic sutures distinct, often crenulated; mesonotum with 
parapsidal furrows more or less distinct; pleurz and pectus shining ; 
wings fuliginous ; nervulus postfurcal to interstitial; nervellus broken 
well above the middle. 

Legs normally black, sometimes more or less flavous or tinged with 
ferruginous ; claws pectinate ; abdomen shining black, sometimes with 
a little dark ferruginous ground color showing through. 


In describing this species I have examined over 100 speci- 
mens from all parts of the United States. 

Type.—Location unknown. 

This common species is easily recognized by its orange- 
fulvous antenne and usually entirely black body. The head 
and legs are sometimes more or less flavous or fulvous, and 
in the subspecies ¢vansztionalis a clear spot appears in the 
wings, but just how constant this is can not be stated. 7. 
snowt Vier. is also closely related and may prove to be only 
a subspecies continuing the variation begunin 7. morio transz- 
tionalts, but as I have not seen the type or a specimen of this 
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species I am unable to decide this. Though not mentioned 
by Cameron there are two specimens of this species which 
bore the MSS. label “‘personatus Cameron” in the Biologia 
material at the British Museum. 

Distribution.—This species ranges from southern Canada 
into Mexico and Central America. It has been taken in Stone- 
wall, Manitoba, and Quebec, Canada; Maine, Pennsylvania, 
Florida, Texas, Ohio, Arizona, Kansas and Colorado, besides 
many other places within these limits. Morley states that 
it is quite common in Central America. 

Lite history and habits.—This, the most common member 
of the genus in the United States, will be found in almost 
any large collection. It is diurnal, and frequently seen in 
July and August along wooded roads, darting every now 
and then into the underbrush or flying among the blossoms 
by the roadside. In Massachusetts it appears about the 
twentieth of June, but does not become abundant until the 
second week in July, when it continues so till the last of 
August. It has been taken as early as March 27 and as late 
as October, but it appears throughout its range to be most 
abundant in July and August. The eggs are laid as usual, 
and the pupe formed in the earth outside of the host. Mrs. A. 
K. Dimmock states (in litt.) that ‘““in one or two cases, where 
the host larva was left without earth, the 7hyveodon larva came 
out of it for pupation. 7. morioalways hibernates as a pupa, 
and all of its pupations which have been observed occurred 
in September.’’ The cocoon is compressed oval, 19-20 mm. 
long and 10 mm. broad, composed of black silk compactly 
glued together. 

Economic tmportance.—The abundance of this parasite indi- 
cates that it is quite beneficial, especially as it is always fatal to 
its host, but thus far only two hosts have been reported. There 
isin the U.S. National Museum a specimen bred from Lapara 
(Sphinx) contferarum, and Mrs. A. K. Dimmock reports a 
case at Cambridge, Mass., where out of thirty larve of 
Paonias (Smerinthus) excecatus Abb. and Sm. eleven were 
killed by this parasite, and another at Canobie Lake, N. H., 
where four out of 26 cocoons of the same insect were paratized 
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by 7. morio. One cocoon of 7. morio, however, produced a 
large number of minute Hymenoptera, secondary parasites, 
which Dr. Ashmead determined as a new species of chalcid 
and has described* as Encyrtus thyreodontis. The exact range 
and effectiveness of this hyperparasite are unknown, but “from 
this one cocoon 170 specimens were preserved and many 
lost.”’ The larve of 7. morzo are occasionally at least attacked 
by fungi, for Mrs. A. K. Dimmock states that ‘one of the 
larvee taken at Canobie Lake, N. H., after coming out of its 
host died of fungus of apparently the same species which 
attacks its host larva.’’ 

In numerous rearings of two related sphingids, Smerznthus 
jamatcensis Dr. (S. geminatus Say) and Paonias myops, no 
parasitism by 7. morto was observed. 

The U. S. National Museum collection contains specimens 
of this species from Nyack and Long Island, N. Y.; Mass. ; 
Conn.; Washington, D. C.; Mo., and Kansas. 


Thyreodon ferrugineus n. sp. 


FHlead flavo-terruginous ; thorax and first abdominal segment ferrugin- 
ous, the rest of the abdomen shining black ; wings black, with a slighj 
purplish retlection except at the apical margin. 

Length, 40 mm.; wing, 22 mm.; spread, 47 mm. 

Head ferruginous, more or less tinged with flavous; antennze with 
scape ferruginous (remainder missing); ocelli small, distant from the 
tops of the eyes; eyes medium sized, at a little distance from the base 
of the mandibles, emarginate ; face between the eyes and bases of the 
antennz mostly flavous; clypeus pointed in front; clypeal fovez shal- 
low, more or less elongate; mandibles stout, bidentate, tipped with 
black. 

Thorax and legs ferruginous, dorsum of thorax and the posterior 
legs darker; mesonotum with parapsidal furrows distinct, crenulated, 
converging and uniting at or before the posterior margin. 

Pleurz and pectus smooth and shining; metathorax with sides smooth 
and shining, behind finely rugose, its posterior two-thirds with a wide 
median furrow in which is an indistinct median carina; the outer 
border of the metathorax—behind—slightly raised, forming a depres- 
sion between the median furrow and this elevation. 

Wings black with a purplish reflection, except at the apex; stigma 
lacking; nervulus interstitial; nervellus broken above the middle; 


* Proceedings of the Entomological Society of Washington, Vol. IV, 
page 156, No. 7, @. 
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legs ferruginous with the tibie darker, and the tarsi light, almost 
flavous. 

Abdomen with the basal segment, a lateral longitudinal stripe on 
the second and a dorsal spot on the two apical segments ferruginous, 
the rest shining black, with a slight bluish reflection. 


Described from one male specimen. 

Type.—American Entomological Society. 

This species is closely related to 7. sfectabzlis, but may be 
readily recognized by the entirely black wings, with purplish 
reflection, and the ferruginous on the thorax, legs and part 
of the abdomen. A series of specimens may show that the 
tibiz are normally black. 

Distribution.—Guadalajara (Jal.), Mexico, August 27. 


Thyreodon ornatipennis Cress. 
Thyreodon ornatipennis Cresson, Proc. Acad. Sci. Phila., p. 376, 


Ms Ay. PA dvsstessctaaccetsecenvasnecnsecsceee eee 1873. 
ie “s Cameron, Biol. Centr. Amer., Hym., I, 
D ZOO) adiecadeccescssaecascauncetehsce pee Reena 1886 


Brownish terruginous ; antenne fulvous; wings fuliginous with a 
fulvo-hyaline spot extending across the middle and sometimes occupying 
most of the base; dorsum of second abdominal segment more or less 
black. 

Length, 30-40 mm. ; wing, 22-25 mm. ; spread, 47-54 mm. ; antenne, 
20-22 mm. 

Brownish ferruginous, clothed with fine short pubescence; head 
fulvo-ferruginous; antennz fulvous, sometimes darker at the apex}; 
ocelli small, distant from the tops of the eyes; eyes medium sized, 
broad, emarginate ; face finely punctured ; clypeal foveze deep; man- 
dibles stout. 

Thorax brownish ferruginous, densely and finely punctured and 
pubescent ; mesonotum with parapsidal furrows deep, uniting at or 
before its posterior border; mesopleurez and pectus shining, sometimes 
with a small black spot below the base of the wings; thoracic sutures 
distinct, crenulated ; metathorax large, globular, very finely reticulate 
and with median furrow, its apex at the insertion of the abdomen 
deeply excavated. 

Wings fuliginous, with a fulvo-hyaline stripe extending across the 
middle of the anterior and half-way across the posterior, sometimes 
occupying most of the base of both; nervulus interstitial; nervellus 
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broken well above the middle; legs fulvo-ferruginous; tips of tarsi 
sometimes black; claws pectinate; abdomen brownish ferruginous ; 
base of the second segment black above; the segmets beyond the sec- 
ond sometimes fuscous; on one specimen the three apical segments 
blackish. 


In describing this species I have examined the 2 type and 
one 9 specimen. 

Type.—@. No. 74, American Entomological Society. 

This species varies somewhat in the extent of the fulvo- 
hyaline spot in the wings. It is related to 7. elegans, but in 
that species the metathorax is coarsely reticulate and the 
ocelli slightly larger. 

Distribution.—This species evidently ranges from southern 
United States into Central America. It was described from 
Mexico; Cameron reports it from Orizaba, Mexico, and I 
have before me a specimen from New Mexico. 

Location of spectmens.—American Entomological Society, 
type 2, No. 74, Mexico; 2 specimen, New Mexico. 


Thyreodon elegans Cress. 
Thyreodon elegans Cresson, Proc. Ent. Soc. Phila., IV, p. 47...... 1865. 


a KS Ashmead, Proc. Ent. Soc. Lond., p. 354........ 1900. 
ne te Dalla Lorre, Cat) Ebymy, Ul ps 1LS5eeee-ee sees 1901. 
af oi Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 25, 

DOT PER SRE ERIE eSB pr acdebarioc ndacocnecosterobaadHonaerae 1905 


Fulvous ; wings fulvous, with a broad apical band of fuliginous,; dor- 
sum of second abdominal segment black at the base; mesonotum with 
three broad black bands ; abdomen margined with ferruginous above and 
beneath. 

Length, 25 mm.; wing, 11.6 mm.; spread, 25.5 mm.; antenne, 25 
mm. 

Head shining yellow, with a spot behind each antenna, the vertex 
and a spot in the middle of the face just below the antennz, black ; 
most of the occiput brown-black; antennz scarcely half the length of 
the body, stout, fulvous, with the apical joints black and the scape be- 
neath tinged with yellow. 

Thorax shining, slightly pubescent, finely punctured; mesonotum 
with three broad black longitudinal stripes, more or less distinct, the 
median extending from the anterior margin almost to the scutellum, 
the lateral’ ones shorter in front but reaching the posterior margin ; 
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(lateral ?) dorsal lines indistinct, median line depressed in front and 
slightly carinated longitudinally, the angles in front on each side of 
the depression elevated to an obtuse tubercle; pectus blackish, slightly 
reddish in front; mesosternum with a yellow line running down each 
side; pleurz polished yellow, with a broad, uneven, longitudinal line 
on each side bordering the posterior suture; a transverse line on each 
side below and the entire surface between the four anterior coxe, 
black; space between the pleura and metathorax blackish, broadly 
yellow on each side; scutellum prominent, quadrate, yellow, densely 
punctured, deeply excavated in front and acutely carinated on each 
side, the excavation blackish; postscutellum yellow; metathorax 
prominent, coarsely reticulated throughout, yellow, the basal suture 
strongly contracted ; abruptly sloped behind and with a distinct, black- 
ish, median furrow. 

Wings rather short, deep yellow-hyaline, the apical margin broadly 
fuliginous; nervures honey-yellow; the posterior wings with a large 
fuscous spot near the base. 

Legs yellow, a large spot at the base of the posterior coxe, the ante- 
rior femora beneath obscurely, the four posterior femora except the base 
and apex, and the extreme tips of all the tarsi, blackish. 

Abdomen elongate, polished, broad and compressed toward the tip ; 
the two basal segments honey-yellow, with the posterior half of the 
dorsum of the first and anterior half of the dorsum of the second black; 
the remaining segments honey-yellow, their sides margined with bright 
yellow. 


I have not seen a specimen of this species, and can only 
give the original description with slight modifications in ar- 
rangement. 

Type.— 2. Caja No. 337, Instituto de Segunda Ensefianza 
de la Habana.* 

Mr. Cresson remarks that in this beautiful species “the 
antenne and wings are much shorter than in any other spe- 
cies of this genus.”’ 

Distribution.—Cuba. 


* Mr. Wm. T. Horne writes that when he saw this type, May 22, 
1909, it appeared to be in a good state of preservation. It was ina 
small cigar box with a glass face—Caja No. 93. This with the rest of 
the Gundlach collection is now in the Instituto de Segunda Ensefianza 
de la Habana, Obispo Street—in the first block above the palace— 
Havana, Cuba, Dr. Cafiizares, director. 
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Thyreodon snowi Vier.* 
Thyreodon snowi Viereck, Trans. Kans. Acad. Sci., XIX, p. 313, ?..1905. 


Black ; antenne orange with scape brown, head, legs and margin of 
the mesonotum and mesopleure more or less brownish ; wings fuscous, 
with a broad bare yellow area in the middle of the anterior half of the 
posterior pair. 

Length, 25 mm. 

Black; eyes and cheeks brownish; antennae orange with the scape 
and pedicel brown; head somewhat broader than in morio,; the face 
more even, closely and densely punctured, giving a rugulose appear- 
ance, except along the eye margins where the punctures are distinct ; 
antennz with 61 joints ; the scape and pedicel together a little longer 
than the first joint of the flagellum; clypeus sparsely and deeply punc- 
tured ; cheeks shining, distinctly and closely punctured. 

Thorax with anterior border of the mesonotum and border of the 
mesopleurz more or less brownish ; mesonotum shining, distinctly and 
closely punctured, especially on the anterior margin, where the punc- 
tures are so close as to give a rugulose appearance; parapsidal fur- 
rows distinct, rugose, forming a V and not reaching the posterior border; 
scutellum closely punctured, with an acute carina ;-mesopleurz closely 
punctured and nearly rugulose below, smooth and polished above; 
metathorax rugulose, the sides closely punctured behind, with a median 
transversely striate groove; wings fuscous, not as dark as in morto, 
with a broad bare yellow area in the middle of the anterior half of the 
posterior wings ; neuration nearly as in morio, with the nervellus broken 
well above the middle. 

Four anterior legs with their terminal trochanters, femora, tibiz, 
and tarsi almost entirely, and the posterior tibiz and tarsi brownish 
testaceous ; middle and posterior legs with the apical joint brown. 

Abdomen with petiole smooth and shining, sparsely and minutely 
punctured; the segments as in morio, clothed with inconspicuous 
pubescence, blackish or brownish on the dark portions, golden yellow 
on the pale portions. 


I have not seen the type or a specimen of this species, and 
can only give the original description slightly rearranged. 

Type.—@. University of Kansas. 

This species is closely related to 7. morto and its sub- 
species ¢vansitionalis, and may perhaps prove to be only a 
subspecies, but as I have not seen the type or a specimen I 
give it specific rank. 

Distribution.—Wallace county, Kansas, 3,000 feet, June. 


* Named in honor of the late Prof. F. H. Snow. 
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Thyreodon spectabilis (Perty). 


Ophion spectabilis Perty, Delect. Anim. Artic. Brasil, p. 131, 
pl. 26, fig. 10,9 (Lat.), Brazil.t....-.2.;oeeee 1833. 
“ id Dalla ‘Torre,.Cat: Hym., UI, p; 199. .7.)ceeee 1901. 
ae cn Schulz, Zeits. f. Syst. Hym. Dipt., III, p. 250..1903. 
Thyreodon spectabilis Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 


Head, thorax and four anterior legs tlavo-fulvous ; vertex, flagellum 
of antenne, posterior legs and abdomen black; basal two-thirds of 
wings bright flavous ; apex fuscous ; eyes small. 

Length, 31-38 mm. ; wing, 20-33 mm. ; spread, 43-65 mm. ; antennz, 
19 mm. 

Head apparently long, owing to the small size of the eyes; flagellum 
of antenne black; scape fulvo-ferruginous; vertex and tips of mandi- 
bles black, head otherwise fulvous; ocelli somewhat distant from the 
tops of the eyes; eyes small, slightly emarginate, distant from the base 
of the mandibles. 

Thorax fulvous, tinged with ferruginous, polished, clothed with fine 
yellowish pubescence, longer and more dense on the mesonotum ; 
pleurez and pectus polished and shining; thoracic sutures more or less 
distinctly crenulated ; scutellum flavous, deeply excavated in front and 
connected with the mesonotum by two longitudinal carinze; meta- 
thorax dull fulvous, with dense short pubescence, flat behind, with a 
distinct median furrow from which numerous arcuate furrows extend 
to the insertion of the abdomen, and two short lateral carine originat- 
ing near the apex; wings bright fulvous, transparent, the apex witha 
broad fuscous band; stigma lacking; basal half of costa fulvous ; ner- 
vures otherwise fuscous; nervulus interstitial; nervellus broken well 
above the middle; first recurrent vein about one-third the length of 
the second; outer two-thirds of the discocubital vein nearly parallel 
with the subdiscoidal vein. 

Four anterior legs fulvous, excepting their tarsi, which are black ; 
posterior legs black, with the base and apex of the femora ferruginous ; 
in one specimen these two bands are connected by a narrow longitu- 
dinal stripe of the same color; abdomen shining black, strongly com- 
pressed. 


In describing this species I have compared three specimens 
with the original description. 

Type.—@. Location unknown.* 

This is one of the largest species of 7hyveodon, and may 
be readily recognized by its contrasting colors. It appar- 
ently varies somewhat in the size of the ocelli. I have before 


* Schulz states that it is not at the Miinich State Museum. 
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me specimens with the small ocelli characteristic of 7hyvreo- 
don, but Schulz seems to have had specimens with large 
ocelli, for he believes that sfectabz/ts belongs to the Genus 
Athyreodon. Dr. Schmiedeknecht’s description of A. apzcalzs 
agrees with sfectabilis except for the large ocelli. Judging 
from this and from a specimen before me in which the ocelli 
are larger than in normal Thyreodons—though not so large 
as in A. thyreodon, | believe that 7. shectabilis forms the con- 
necting link between 7hyreodon and Athyreodon, and that the 
size of the ocelli is not as yet well fixed. 

Distribution.—This species apparently ranges from Panama 
to southern Brazil. It was described from Brazil at the Rio 
Negro, and I have before me specimens from Chauchamayo, 
Peru, and Hermira Falls, Surinam, Dutch Guiana, sixty miles 
up the Maroni River. Nothing is recorded of its life history, 
habits or hosts. 

Location of spectmens.—U. S. National Museum, two @’s, 
Chauchamayo, Peru; Surinam, Dutch Guiana. Massachu- 
setts Agricultural College, Peru. British Museum. 


Thyreodon grenadensis Ashm. 
Thyreodon grenadensis Ashmead, Trans. Ent. Soc. Lond., p. 270, 


WET Oy acisadvoccncssscwasnaeeaneteeest cadeccmdeneonss 1900 
we Ep DallawMorren Cate lyre Ulloa Sonescersces 1901. 
ae a Szepligeti, Gen. Ins., Hym., 34me Fasc., 

pe 255 Me Wk cteecsees eee sere ceeeaeeeeeeas 1905. 


Length, 34mm. @°. 

Head, thorax, two basal segments of the antennz and four ante- 
rior legs, except their tarsiand hind coxe, ferruginous; eyes, flagellum 
of antenne, hind legs, except coxe, and abdomen, black; wings hya- 
line, with a smoky cloud at the basal third enclosing the apex of the 
submarginal cell and basal vein, and another enclosing the marginal 
cell, except a small space at its base. 


I have not seen the type or a specimen of this species, and 
can only give the original description. 

Type.—@. Location unknown.* 

I am not sure of the identity of this species, and it may 
* It has not been found at either the British Museum or U. S. Na- 


tional Museum, but may possibly be found in Dr. Ashmead’s private 
material. 
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prove to be synonymous with 4. atriventris. It certainly 
resembles this species in structure and color, but as Dr. 
Ashmead placed it in the Genus 7hyreodon instead of Athy- 
veodon, it must be considered as possessing the small ocelli 
characteristic of 7hyreodon. 

Distribution.—Isle of Grenada (Balthazar). 


Thyreodon maculipennis Cress. 


Thyreodon maculipennis Cresson, Proc. Acad. Nat. Sci. Phila., 
PD. O75, De 2s Ges iscst esc saan eee 1873. 
i ah Dalla Torre, Cat. Hym., III, p. 185...... 1901. 
Szepligeti, Gen. Ins., Hym., 34me Fasc., 


Black ; wings black, with a purplish reflection and a hyaline spot in 
the discocubttal and third discoidal cells. 

Length, 25-26 mm.; wing, 17-18 mm.; spread, 26-29 mm. 

Shining black, with a more or less distinct purplish reflection; clothed 
with fine short pubescence; -ocelli flavous, medium sized, with a me- 
dian keel running from the anterior to or a little below the bases of 
the antennez; eyes emarginate, medium sized; clypeal fovez distinct; 

Thorax finely pubescent ; mesonotum with parapsidal furrows weak . 
pleuree and pectus smooth and polished; metathorax flat behind, with 
a median longitudinal furrow and numerous arcuate carine originat- 
ing about the insertion of the abdomen, 

Wings violaceous black, the anterior pair with a hyaline spot in the 
discocubital and third discoidal cells; nervulus antefurcal to interstitial ; 
nervellus broken above the middle. 

Legs and abdomen shining black. 


In describing this species I have compared the cotypes 
with the original description. The antennz are missing. 

Cotypes.—Two @2’s and one o&. No. 70, Mexico, Ameri- 
can Entomological Society. 

This species is closely related to 7. morio transitionalis. 
T. maculipennis may be separated by the violaceous reflec- 
tion of the body and wings, which indicates that it is related 
to and may be a subspecies of 7. cyaneus or grandis with 
similar variation from the species to that of ¢vansztionalds 
from morio. The antenne of all the cotypes are, however, 
missing, so that I am unable to decide this question. 

Distribution.—This species has been reported from Cor- 
doba and Orizaba, Mexico, and probably ranges into Central 
America. 
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Thyreodon marginipennis Br. 

Thyreodon marginipennis Brullé, Hist. Nat. Ins. Hym., IV, p. 
V5 25 MSE sais csctaaee tonceeees tetosw acces 1846. 

Ophion marginipennis Taschenberg, Zeitschr. f. d. Ges. Natur., 
AGS pecd2Siem. Sicscecseeoeee eee area 1875. 

Thyreodon marginipenne Holmberg (E. L.), Anal. Soc. Cient. 
Argent. 18) Pt oy paces tees OO. 
marginipennis Dalla Torre, Cat. Hym., III, p. 185...... 1901. 

" oe Szepligeti, Gen. Ins., Hym., 34me Fasc., 


46 


Black; wings flavo-ferruginous, with the apex fuscous ; nervures 
reddish except in the smoky portion ; metathorax strongly rugose. 

Length, 25 mm. H 

Head with face strongly rugose, the interantennal fossa with its edge 
much raised;- basal segment of the antennz red, the second red at 
the outer end, the remaining segments black; mandibles with the 
middle reddish ferruginous ; metathorax very finely punctate; the me- 
dian lobe of the mesonotum raised in the middle and finely rugose the 
whole length of the deep parapsidal furrows; metathorax strongly 
rugose, without median dorsal furrow ; metanotum and pleurz2 a little 
flattened. Scutellum strongly punctate; wings light yellow to ferru- 
ginous, apex smoky, in the manner of a transverse band; nervures 
red except in the smoky portion where they are brown, their arrange- 
ment as in 7. morio Fabr.; legs and anterior tarsi reddish-brown; 
abdomen black, anal valves truncate. 


Type.— 2. Location unknown to me. 

I have not seen the type or a specimen of this species, and 
can only give the original description as modified by Holm- 
berg who writes as follows: 


‘‘Brullé cites this species from Buenos Ayres, from where I also re- 
ceived it, and the only one, but he says nothing of the brilliant steel- 
blue of the specimen seen under certain conditions of light. He notes 
that the wings are washed with yellow, but I have before me one where 
they are lion-colored or ferruginous ; he had a mutilated male speci- 
men, and that is the one which I examined.”’ 


Distribution.—Buenos Ayres, Argentina. 


Thyreodon flammipennis Ashm. 


Thyreodon tlammipennis Ashmead, Proc. Cal. Acad. Sci., IV, p. 
E25.) TO Ores eo eanadenst eee eee eee aaatdee ok us 1894. 
ce gs Dalla Torre, Cat. Hym., III, p. 185....... 1901. 


fc a Szepligeti,Gen. Ins., Hym., 34me Fasc., 
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Black ; wings bright fulvo-terruginous, the tips margined with fuligin- 
ous; head and thorax opaque and closely punctate. 

Length, 23-32 mm.; wing, 25 mm.; spread, 54 mm. 

Black; head and thorax opaque and closely punctate; head trans- 
verse, a little narrower than the thorax; ocelli small, distant from the 
tops of the eyes; eyes slightly emarginate, medium sized, broad, at 
some distance from the base of the mandibles; antennz extending to 
the apex of the petiole of the abdomen;* face with a median carina 
extending from between the bases of the antennz, where it is most pro- 
nounced, nearly to the apex of the clypeus, where it is more or less 
obliterated; labium produced ; mandibles black, sometimes more.or 
less flavous; thorax opaque and closely punctate except the sternum, 
pleurze and sometimes the back of the mesonotum, which are shining ; 
mesonotum with parapsidal furrows indistinct or lacking ; metathorax 
opaque, rugose behind, the sides closely punctate and more or less 
shining. 

Wings bright fulvo-ferruginous, the apex and sometimes a spot at 
the base fuliginous; nervulus interstitial; nervellus broken above the 
middle; abdomen smooth and shining, the segments beyond the third 
sometimes aciculate. 


In describing this species I have compared one specimen 
from Mexico with the original description. 

Type.—Location,t California Academy of Science. 

This species is related to 7. marginipennts and may prove 
to be synonymous; it is alsorelated to 7. morzo, but may be 
readily recognized by the bright fulvo-ferruginous wings. 
Dr. Ashmead remarks that it evidently mimics some of the 
spider-killing wasps (Ceropalide, Pompilus and Pepsis), but 
nothing is known of its life history or habits. 

Distribution.—This species probably ranges through south- 
western United States and Mexico. It was described from 
California, and I have before me a specimen from Mexico. 

Location of spectmens.—American Entomological Society, 
Mexico. 


* Dr. Ashmead does not particularly mention the color of the antenne, 
hence it appears that they are black, but I have before me an other- 
wise characteristic specimen of this species in which at least the basal 
two-thirds of the flagellum (the rest is missing) is fulvous, the scape 
black. This question can not be definitely settled now as I have been 
unable to locate the type in time to get any information on the sub- 
ject, but there is possibly some variation in this character. 

+ Collected by Mr. Eisen of the California Academy of Science, and 
now located with that part of the collection saved from the earthquake © 
and fire of 1906, at 1219 F street, Topham, Cal. 
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Thyreodon ternaldi n. sp.* 

Black; antenne orange-fulvous, face and legs more or less fulvo- 
Serruginous,; abdomen with third and fourth segments, sometimes part 
of the second and fifth segments, ferruginous; wings fuliginous, with 
basal two-thirds of the anterior and a small spot on the posterior fulvous 
or fulvo-fuscous. 

Length, 38-45 mm.; wing, 24-29 mm.; spread, 51-62 mm.; an- 
tennz, 22-29 mm. 

Black, clothed with fine short pubescence; head and thorax closely 
and finely punctate; head black, more or less varied with fulvous or 
ferruginous ; ocelli small, distant from the tops of the eyes; eyes large, 
emarginate, antennal fosse deep; antennz orange-fulvous, with the 
scape sometimes fuscous to black; clypeal fovez distinct; clypeus 
weakly pointed; mandibles broad and stout. 

Thorax black; metathorax opaque; pleurz and pectus shining; 
mesonotum opaque or semi-opaque; parapsidal furrows weak, double; 
scutellum excavated in front, with strong lateral carinz connecting it 
with the mesonotum; metathorax finely reticulate, with short pubes- 
ence, flat or very slightly hollowed behind. 

Wings fuliginous, with the basal two-thirds to the apex of the closed 
cells of the anterior and a small spot in the median and radial cells of 
the posterior fulvous or fulvo-fuscous; nervulus antefurcal to intersti- 
tial, in one specimen very slightly postfurcal; nervellus broken well 
above the middle. 

Legs more or less fulvo-ferruginous ; coxe, femora and feet often 
black ; abdomen black, with the third and fourth and often part of the 
second and fifth segments ferruginous, smooth and shining, with fine, 
short, pubescence; ovipositor reddish ; male claspers with outer two- 
thirds narrowed ; apex pointed. 


Described from three 2 and one o& cotypes. 

Cotypes— 2 and oc’. Mexico, U. S. National Museum ; 
9, Arizona, American Entomological Society; 2, Colorado, 
Brooklyn, Museum. 

This species is related to 7. morzo and its subspecies ¢ran- 
sttionalis as well as to 7. latzctnctus and zonatus. It is, how- 
ever, larger than morzo, with the abdomen more slender, and 
may be readily recognized by the fulvo-hyaline spot on the 
wings and the ferruginous band on the abdomen. Both of 
these vary somewhat in extent but seem to be characteristic. 

Distribution.—Colorado ; Arizona; Mexico. 

This species apparently ranges through the mountainous 


*»D Named in honor of Dr. H. T. Fernald. 
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district of southwestern United States and Mexico, possibly 
into Central America. Thecotypes were taken in Colorado; 
Huachuca Mountains, Arizona; and Meadow Valley, Mexico. 
Nothing is known of the life history, habits or hosts. 


Thyreodon morio transitionalis Vier. 
Thyreodon morio transitionalis Viereck, Trans. Amer. Ent. Soc., 
SZ S22 Over cccessetentesses co eeeeneeen 1906. 


Black ,; face, mouth parts and legs sometimes more or less fulvous, or 
tinged with black, with a flavo-hyaline spot in the discocubital and third 
discoidal cells of the anterior wing and sometimes a second in the mar- 
ginal cell of the posterior wing 

Length, 25-35 mm. ; wing, 15-25 mm. ; spread, 32-53 mm. ; antenne, 
15-23 mm. 

This subspecies differs from morzo in having the basal third of the 
radial cell, most of the discocubital and third apical cells of the ante- 
rior wing, and sometimes the marginal cell of the posterior wing, fulvo- 
hyaline; the size of these spots varies somewhat, and the head and 
legs are sometimes more or less flavous or fulvous tinged with ferru- 
ginous as in orzo. 


In describing this species I have examined five specimens. 

Type.—University of Kansas. 

This form is too closely related to morzo and the fulvo- 
hyaline spots too inconstant to permit of more than sub- 
specific rank. Owing to lack of material I am unable to 
determine the limits of this variation, but 7. szow7 is cer- 
tainly related and may prove to be a continuation of this. 7. 
maculipennis is also closely related, but the wings and body 
have a more or less distinct violaceous reflection. 

Distribution. —The range of this subspecies is probably 
similar to that of 7. morzo, from southern Canada to Central 
America. The type was taken at Oak Creek Cafion, Arizona, 
at 6,000 feet, and I have before me specimens from Sarcoxie, 
Missouri, and Riley County, Kansas; Lake Itasca, Minn. ; 
and also from Amherst, Mass. The life history, habits and 
hosts are unknown, but probably agree with those of 7. morzo. 
The two Kansas specimens were taken June 1 and July 2, one 
from Minnesota in July, and those from Amherst June 20 
and 29, while the type was taken in July at 6,000 feet. 

Location of specimens.—University of Kansas, 9 type, Oak 
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Creek Cafion, Arizona, 6,000 feet. U. S. National Museum, 
Sarcoxie, Missouri; Jefferson County and Riley County, 
Kansas. Massachusetts Agricultural College, Amherst, Mass. 
Minnesota Agricultural College, 9, Lake Itasca. 


Thyreodon erythrocerus Cam. 
Thyreodon erythrocera Cameron, Biol. Centr. Amer., Hym., I, p. 


288; 1.92; Ps 12 he IS Were a ene: 1886. 
““  erythrocerus Dalla Torre, Cat. Hym., III, p. 185........... 1901. 
4 ye Szepligeti, Gen. Ins.,. Hym., 34me Fasc., 

Bsc Goo. Tay Gi, a. fa ace, Aeon ene en Ca 1905 


Body and wings black; antenne reddish, with base and apex black. 

Length, 32 mm. 

Head closely covered with black hair; vertex almost impunctate ; 
antenne reddish, with base and apex black; eyes distinctly margined, 
the hollow over the antennz with large, curved, transverse striations ; 
face deeply punctured; clypeal fovez deep and longish ; mandibles 
and palpi covered with long brownish hair. 

Thorax opaque above; mesopleura impunctate and shining; meso- 
notum everywhere closely and distinctly punctured, scutellum shining 
and punctured, but not so closely; keels in front of the scutellum 
closely striate ; metathorax opaque, depressed at the base and bulging 
somewhat at the sides, hollowed in the center behind, the depression 
widest at the apex; metanotum closely and transversely, the pleure 
more strongly, striated. 


I have not seen a specimen of this species, and can only 
give the original description slightly rearranged. 

Types.— 2 and o. British Museum. 

Cameron writes: “‘This species has the deep black body, 
wings and reddish antenne (black at the base and apex, of 7. 
morio) Fabr. and 7. gracilis* Cr., but is probably distinct from 
either.’’ After carefully considering the variation in the dif- 
ferent species of Zhyreodon I believe that this species is 
synonymous with 7. grandis Cress., but as I have not seen 
the type or a specimen I have preserved it for the present. 

Distribution.—Mexico ; Valladolid in Yucatan. 


*]I find no other reference to Thyreodon gractlts, and this is probably 

a typographical error, the species referred to being 7. grandis. It is 
possible that 7. gracilis may have been given as a manuscript name, 
but it apparently never passed that stage. 
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Genus OPHIOMORPHA Szep. 


Ophiomorpha Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 34......... 1905. 


Head narrowed behind the eyes; clypeus more or less rounded, not 
separated; eyes and ocelli large. Parapside lacking or indistinct, 
scutellum bordered; basal section of radial vein thickened and bor- 
dered, the end section bowed; nervus parallelus inserted above; ner- 
vellus broken below the middle. Radial vein of hind wings straight. 
Claws pectinate. Abdomen compressed, second segment seldom shorter 
than the first. 


Generic type.-—O. curvinervis Cam.* 

I have not seen either of the two species in this genus, 
and can therefore give only a free translation of the general 
characters of the genus. It is, however, closely related to 
Eremotylus. 

Distribution.—Brazil; Guatemala. 

Nothing is known of the life history, habits or hosts of the 
members of this genus. 


Table of Spectes. 


Antenne brown or brownish, stigma yellowish red...... bicolor Szep. 
Antenne black, flagellum more or less brownish beneath, scape some- 

times yellow beneath, stigma clay-yellow. 
curvinervis Cam. 


Ophiomopha bicolor Szep. 
Ophiomorpha bicolor Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 


Length, 25 mm. 

Face very finely punctured ; antennze as long asthe body. Meso- 
notum smooth, flat; mesopleurz shining, weakly wrinkled below; 
metapleure leathery ; metanotum with uneven projections on each side 
and a transverse band, the sides bordered, the middle part irregularly 
transversely wrinkled ; nervulus antefurcal. Second’segment of abdo- 
men as long as the first, yellowish red; antennz brownish or brown ; 
abdomen from the third segment on brown—excepting the anterior 
upper part of the third—or black, the third and fourth segments with 
oblong yellow spotson the sides. Wings light yellowish, nervures and 
stigma yellowish red. 


* Since the generic type is not designated the case is governed by 
the International Code, Art. 30, according to which preference should 
be given to the best described, best figured, best known, most easily 
obtained species or one of which a type can be obtained. Following 
this recommendation I indicate O. curvinervis Cam. as generic type. 
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I have not seen a specimen of this species, and can only 
give a free translation of the original description. 

Type.— 2. Location unknown to me. 

Distrtbution.—Brazil. 


Ophiomorpha curvinervis Cam. 


Ophiomorpha curvinervis Cameron, Biol. Centr..Amer., Hym., I, 
Pur 2o35 Pls: 12 tit Oeste atoceyercoeecae 1886. 


Luteous,; head, pleure and scutellum flavous ; wings hyaline; stigma 
futeous ; antenne blackish brown. 

Length, 29-31 mm. @. 

‘* Antenne as long as, if not longer than, the body; black, the flagel- 
lum more or less brownish on the lower side, the scape sometimes lute- 
ous beneath. Head shining, obscurely punctured, not much projecting 
in the middle; clypeal foveze deep, longish. Thorax covered with 
close. pale pubescence. Mesonotum very minutely punctured; the 
pleurz finely longitudinally striated. Scutellum carinate along the 
sides. Metanotum with one transverse keel near the base; the base 
behind it finely rugose; the rest of the surface finely rugose and bear- 
ing arcuate keels. Metapleure finely rugose. Petiole shining, glab- 
rous, slightly hollowed in the center above at the base; postpetiole 
clearly separated from and distinctly thicker than the petiole, densely 
covered with a white pubescence ; the petiole itself is narrowed at the 
apex; together they are nearly as long as the second segment, which 
is dilated at the apex. The transverse radial nervure is curved up- 
wards in the middle on the basal division, the apical portion having a 
gradual curve from the base to the apex, the extreme apex curved up- 
wards; the angle formed at the apex of the first cubital cellule shorter 
on the upper than on the lower side.’’ 


I have not seen a specimen of this species, and can only 
give the original description. 

Type.—British Museum. 

Distribution.—Las Mercedes, 3,000 feet, Senahu, Guate- 


mala. 
Genus EREMOTYLUS Forst. 


Eremotylus Forster, Verh. Preuss. Rheinl., 25, p. 150, n. 8.......... 1868. 
Allocamptus Thomson, Opusc. Ent., U2 sy SOM arose evacn ease eons 1888. 

, Brauns, Arch. Nat. Mecklenb., XLIII, p. 97............ 1889. 
PE CIHOLV LES GAs, LGStiay Por OS. sonecace mean s-crcerereret--erasevsachernee vse 1889. 
Allocamptus Dalla Torre, Cat. Hym., III, p. 180.....................00. 1901. 
reotvias Malia, Torre, Iden ., 182i soon. saesnensse case aasecuenssers 1901. 
Camptoneura Kriechbaumer, Zeitschr.f. Syst. Hym. Dipt., I, p. 22..1901. 
Leptophion Cameron, Proc. Zool. Soc. Lond., 227............::eeees 1901. 
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Eremotylus Felt, N. Y. State Mus., Bull. 76, Nineteenth Rept. 


State: Eont.; ip. MOR lic ciectesspasenencep dus nnssenennes sae 1904. 
“ Szepligeti, Gen. Ins., Hym., 34me Fasc., pp. 22, 35...1905. 
Allocampius Szepligeti, Idem, pp. 22;)SG.i...0..<s.s0sescos0s00s-9seeeeeaee 1905. 
oe Schulz; Spolias Hym. j)p. 277 ssce0nnsss200s>cencenaee aceeameeen 1906. 
‘* * Schmiedeknecht, Hym. Mitteleurop., p. 594............ 1907. 
Eremotyius Schmiedeknecht, Idem............s:-.sesscscescvscscssacccoscevese 1907. 
Cymatoneura Schmiedeknecht, Opusc. Ichn., XVIII, p. 1419, n. 
15, p. 1423, n. 29 5° X LX, p: 1449, -n. 7.....<ccomeeapeeeee 1908. 
Eremotylus Schmiedeknecht, Idem, XVIII, p. 1423, n. 29; XIX, 
P. 1450, Ty Bis cceccvsssacdadeaccthcensedeutecn Causes denen mane 1908 


Discocubital cell without maculz; discocubital vein never angularly 
broken or appendiculaté; radial vein once or twice bent or angularly 
broken; nervellus broken usually below the middle; claws pectinate. 

Generic type.-—E. marginatus Jur. (Brauns, monotypical). 

The genus Eremotylus as proposed by Forster included in 
a general way the Ophionini outside of the two genera 
Ophion (under which many entomologists even as late as 
1875 included 7hyreodon and what is now known as Athyreo- 
don) and Enzcospilus. This genus was proposed in a key 
and the characters given were : 


‘““Wings without areola; discocubital vein not angularly broken; 
cubital cross vein straight, with the cubital vein uniting in a very 
pointed angle, the latter running from the head of the angle to the tip 
of wing; discocubital cell without dark colored spots.’’ 


Thomson evidently did not know of this genus, or did not 
consider it valid—as no species had been designated—for he 
does not mention it, but proposes Allocamptus as a subgenus 
of Enicospilus and practically equivalent to Foérster’s Evemo- 
tylus. He separates his subgenus from Fzzcospilus by the 
absence of macule, and the radius being twice bent. The 
characters given are: 


‘“Wings without membranaceous macule but the base of the radius 
strongly bent, nervulus and nervellus well antefurcal, metathorax with 
rudimentary angular area below, broadly excavated behind, narrowed 
transversely ; mesosternum granulose-punctate, emarginate behind, 
foveze below the punctured speculum impressed.”’ 


In 1889 Brauns revised this group of insects, restricting 
Evremotylus and Allocamptus but retaining both and separat- 
ing them by the character of the radius, this being once bent 
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in Evemotylus and twice bent in Allocamptus. As the first 

revision this must be accepted (International Code, Article 28) 

if the two genera are retained. Kriechbaumer and Schmie- 

deknecht also retain the two genera* with practically the 
same generic differences, which are: 

‘“Metathorax with only one weak transverse carina; base of radius 
doubly bent, mesosternum granularly punctured, nervulus 
and nervellus plainly postfurcal. 

Allocamptus Thoms. (Cymatoneura Kriechb.). 

Metathorax with an anterior carina strongly raised in the middle, more 
or less strongly reticulate; base of radius once bent. 

Eremotylus Forster (Camptoneura Kriechb.).’’ 

Examinations made of a long series of specimens show 
that none of these supposedly generic characters are constant 
in the American species which I have seen. The anterior 
metathoracic carina varies in shape and size throughout, as 
does the amount of the reticulation of the metathorax. The 
amount of flexure of the base of the radius shows similar 
variation, and a good series of &. macrurus and £. arctig 
furnishes specimens which show a complete gradation from 
the once-bent to the twice-bent condition. In &. fexanus 

Ashm. we find a similar variation, while macrurus and angu- 

latus and flavofuscus with its subspecies vadialzs show varia- 

tion along another line, the radius being angularly broken. 

Specimens of F&. macrurus, E-. arcti@, etc., show that differ- 

ences in punctation of the mesosternum appear equally in all 

the species. The nervulus is interstitial or prefurcal—some- 
times well prefurcal—and the nervellus is broken well below 

the middle, in all American specimens of this group which I 

have seen, not as Schmiedeknecht says, “‘ plainly antefurcal 

in Allocamptus.’’ ‘These differences described by Schmiede- 
knecht and others may be fixed in the European species, 
allowing a division into two genera, but they certainly are 
not in the American forms and are therefore of only specific 
value. There is undoubtedly variation along the lines of 
radius once-bent and twice-bent as shown in macrurus and 


* Kriechbaumer proposes the name Cymatoneura to take the place 
of the generic name Adlocamptus Thoms., which was preoccupied by 
Allocamptus Forster. 
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arcti@, but there is also variation of the radius angularly 
broken as shown in flavofuscus and others. The shape of the 
radius is therefore quite variable, like the other characters 
considered above, For these reasons and from general ob- 
servation and comparison I believe that the species are too 
closely related, and the diverging characters as yet too vari- 
able to permit their separation intotwo genera. I have there- 
fore united the two genera, Evemotylus and Allocamptus, under 
Eremotylus Forster, the oldest valid generic name. 

Forster, when proposing Lyvemotylus in 1868, gave its 
generic characters ina table but designated no species under 
it, and none was placed there till 1889, when Brauns desig- 
nated Eremotylus marginatus Jur. (Arch. Nat. Meckl., 43, p. 
98). The genus Allocamptus, was proposed by Thomson in 
1888 as a subgenus of Enzcospilus, and Ophion undulatus Grav. 
was placed asa member. In 1889 (Arch. Nat. Meckl., 43, 
p. 97) Brauns raised it to generic rank including the same 
species. 

The generic name Allocamptus was, however, preoccupied 
by Allocamptus Forster 1868, and as a homonym can not 
stand even though the latter has proved to be a synonym 
a Enicospilus Steph.t 

Kriechbaumer recognized this fact, and in 1901 (Zeitsch. 
Hym. Dipt., .1,,p: 18) proposed the name Cymatoneura, which 
should supersede the generic name <A/locampitus Thoms. if 
that genus was valid. In uniting these two genera I have 
followed the International Code of Nomenclature (Art. 28), 
by which ‘‘a genus formed by the union of two genera or 
subgenera takes the oldest valid generic name of its com- 
ponents. If the names are of the same date, that selected by 
the first reviser shall stand,’’ and have preserved the generic 
name Evemotylus Forster, considering that since the name 


* This description of the genus Allocamptus Thoms. and designation 
of type are given in the same volume, only one page ahead of a de- 
scription of—not the original—and designation of the type for the 
genus Lremotylus Forster, 

+ Internat. Code Nom., Arts. 34, 36; ‘‘ A generic name is to be re- 
jected as a homonym when it has previously been used for some genus 
of animals.’’ 
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Allocamptus Thomson was a homonym, the genus was not 
valid until a new name was proposed by Kriechbaumer in 
1901. Others may determine the delicate question whether 
Evemotylus Forster should date from 1868 or 1889, but I con- 
sider it as certainly established in 1889, when a species was 
first designated. I recognize the movement in favor of a 
rule that no generic name shall have standing until a recog- 
nizable species has been placed under it, although this is not 
as yet adopted by the International Commission on Zoologi- 
cal Nomenclature. Until the adoption of such arule it would 
seem that Arvemotylus Forst. must hold. Such a rule would, 
however, eliminate the generic names Evemotylus and Allo- . 
camptus of Forster, and Allocamptus Thomson would then 
become the generic name for this group. 

Distribution.—The species of this genus are widely distri- 
buted from the southern part of boreal North America to the 
southern part of South America, including the West Indies. 
E. macrurus has perhaps the widest range, having been taken 
from Ottawa, Canada, to Central America and Trinidad. 
The distribution of the other species is not as yet well known, 
but is apparently more limited. 

Life history and habits.—Little is known of the life histories 
of the members of this genus, except for &. macrurus, but 
they probably differ little from that of this species, which is 
treated under the general heading for the tribe and the 
species. 

Economic tmportance.—The host list of most of the members 
of this genus is very incomplete, but so far as known they 
are parasitic upon the Arctiidz and Saturniide and one spe- 
cies of Notodontide. A. macrurus is a common parasite of 
the large cecropia larve and allied species, and the control 
of these is undoubtedly due to the activity of these parasites. 
The importance of /. macrurus is, however, somewhat di- 
minished by the fact that it often fails to make a proper 
pupa; the late Dr. J. B. Smith reported a case in which but 
19 adults were obtained from 79 pupz. “In some localities, 
at least, sound larvee and pupe are the exception, and one usu- 
ally finds on cutting the cocoon only a putrid brown, semi- 
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liquid mass. This indicates that this parasite is kept in check 
by some disease that reaches it within the body of the host.”’ 
Investigations at the Gypsy Moth Laboratory show that 
macrurus is often the victim of other parasites of the same 
host, or of secondary parasites. 

Variation. —The members of this genus seem to be among 
the most variable of the American representatives of the 
tribe. Variation in size and venation is quite marked, espe- 
cially in &. macrurus L. Here the size runs from 22-36 
mm.; the color varies from ferruginous to flavous with all 
intermediate gradations; the wings vary from a complete 
fulvous to hyaline—the color seems to be most permanent 
at the base, disappearing first at the apex and working to- 
wards the body. Variation in color works, as always, in two 
directions, (1) towards the light or albinic and (2) towards 
the dark or melanic. Most specimens are fulvo-ferruginous, 
with a distinct fulvous tinge in the wings, but throughout 
the entire range there are always a few of the light forms. 
These seem to be more numerous, however, in southern 
United States and Mexico. The melanic forms do not seem 
to show as great variation, but /. fexanus greatly resembles 
macrurus, and may prove to be a melanic form. Its fuscous 
wings and dark ferruginous body, more or less marked with 
black, seem, however, to be sufficiently fixed to be con- 
sidered specific, yet this can not be finally settled until breed- 
ing experiments have been carried on. In venation the 
radius may be as in macrurus, enlarged at the base and in 
some specimens doubly bent, but a good series generally 
shows a gradation to the once-bent condition seen in &. 
arctig. In macrurus, angulatus, and flavofuscus the radial 
vein is angularly broken about 1 mm. from the stigma. The 
angularly broken radial vein is, I believe, the older condi- 
tion, showing where the first transverse cubital nervure 
branched off. Breeding experiments may show that arcti¢ is 
only a subspecies of macrurus, but the species as I have re- 
stricted it seems to have well fixed characters. The varia- 
tion in size may be easily explained by a difference in the 
amount of food supply of the larva. Similar variation in 
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color occurs in most orders, and Tower’s explanation may 
prove to be the right one here.* 


Table of Species. 


1. Wings fuliginous or infuscated, eyes small, only slightly emar- 


DUMATEC te ceccccnscscatesenssaaceDe wt sesiotgietesepaady soos sreesmeeraloceernaes SeeGies ial 

Wings hyaline or tinged with fulvous, eyes distinctly emarginate..2. 

2. Abdomen with the apex dark brown or black................cceeeseeeeees 3h 
Abdomen with the apex not dark brown or black.................0..0+ 6. 


3. Abdomen beyond the second or third segments black. 
rufoniger n. sp. 


Abdomen beyond the second or third segments dark brown........ 4. 
4. Base of radial vein angularly broken.................. flavofuscus Br. 
Base of radial vein not angularly broken....................0ceceeescesecess J: 


5. Mesonotum with three black stripes (thorax luteous). 
flavofuscus radialis n. subsp. 


Mesonotum without three black StripeS..............csecceessceececseeees 10. 
Gupbaselof radial vein, thickened), ..2...:..2.sse.cessessecsesesvane cesses cas socaneee Ue 
Base of radial vein narrowed (near the stigma).................2.00e0008 8. 
7. Stramineous, wings hyaline...................ceeee0 stramineus Tasch. 


Fulvo-ferruginous to flavous, wings usually tinged with fulvous. 
macrurus L. 


8. Base of radial vein angularly broken............... angulatus n. sp. 
Base of radial vein not angularly broken................cc..cceccececeeeees ). 

9. Apex of antenna fUSCOUG..................eeeeeeeeeee tenuigena Kriechb. 
PRPCXTOL ALTeIIMIa> NOt fUISCOUS...200.---cs-ceaeseecse sees ssaessereassncesnecce 10. 

10. Discocubital vein arcuate, wings hyaline............... aretize Ashm. 


Discocubital vein sinuous, wings usually tinged with fulvous. 
macrurus L. 
le Testaceous, nervellus broken far above the middle. 
infuscatus Tasch. 
Ferruginous, nervellus broken below the middle..texanus Ashm. 


Eremotylus rufoniger n. sp. 


Ferruginous,; antenne fuscous to black; vertex flavous ; stigma fulv- 
ous, radial vein with the basal half thickened and angularly broken two 
mm. from the stigma. 

Length, 20-25 mm. ; wing, 17-19 mm. ; spread, 36-40 mm. ; antenne, 
25-28 mm. 

Head reddish-yellow to rufous; vertex flavous; antennz fuscous to 
black, as long or longer than the body ; ; ocelli large, prominent, well 


i Tower, Evolution of ‘Leptinotarsa, p. 214: eh (a) The factors most 
potent in the modification of coloration are temperature and moisture ; 
soil and altitude act indirectly through moisture and temperature, 
while the influences of food, light and other factors are very slight.’’ 
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separated ; eyes large, emarginate; clypeal fovezee deep; body clothed 
with fine short pubescence. 

Thorax fulvo-fuscous; mesonotum fuscous; mesopleure with a 
glabrous area just below the base of the wings; metathorax slightly 
hollowed behind, with weak anterior transverse carina, in front of 
which the surface is smooth, behind with median longitudinal carinze 
from which others run out and down. 

Wings hyaline, slightly tinged with fulvous; stigma fulvous; ner- 
vures fuscous to black; radial vein with its basal half thickened and 
angularly broken 2 mm. from the stigma; discocubital vein bent; 
nervulus antefurcal to interstitial ; nervellus broken far below the mid- 
dle; first recurrent vein three-fourths as long as the second. 

Legs fulvous; abdomen with the two basal segments fulvo-rufous, 
the remaining segments black. 

Described from two female cotypes. 

Cotype.— 2. Chauchamayo, Peru, U. S. National Museum ; 
2, Pozuzo, Peru, U. S. National Museum. 

This species is related to flavofuscus Br. but is darker 
colored and the fuscous on the abdomen of flavofuscus is here 
replaced by black; while the body is rufo-fuscous instead of 
flavous as inthe latter. This may be only a subspecies of flavo- 
fuscus but appears to be a good species with the characters 
well fixed. In one of the cotypes most of the head is fuscous. 

Distribution.—Chauchamayo, Pozuzo, Peru. It probably 
ranges farther north and south. 


Eremotylus flavofuscus (Br.). 
Ophion flavo-fuscus Brullé, Hist. Nat. Ins., Hym., IV, p. 139, n. 


Ay Brazil, Soe a baranss sec eteieuc weak seccbine Steen aeons 1846. 

' tlavofuscus Dalla ‘Torre; Cat. Hym., Il, p. 191.2 1901. 
a = Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 31, 

mM: LOO Fisted. sake eee eee ck cecceen see eee 1905. 


Glauco-flavous ; abdomen beyond second segment fuscous; antenne 
flavo-fuscous ; wings hyaline, radial vein angularly broken near the 
base; mesonotum with three longitudinal fuscous stripes. 

Length, 21-32 mm. ; wing, 17-20 mm.; spread, 36-43 mm. ; antenne, 
20-25 mm. 

Head and thorax glauco-flavous; eyes and ocelli ferruginous to fus- 
cous; ocelli (often with an outer ring of flavous) large, prominent, 
well separated, the two posterior close to the tops of the eyes; eyes 
emarginate; antennz fulvo-ferruginous, often fuscous, especially at 
the tips, long, filiform, with a small, indistinct median tubercle below 
and between their bases ; clypeal foveze distinct ; mandibles bidentate, 
tipped with black. 
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Thoracic sutures, pectus and coxz sometimes ferruginous ; meso- 
notum smooth, with three broad longitudinal fuscous stripes of equal 
length, the median half its length in front of the others; scutellum 
prominent, convex, hollowed in front, and bordered with lateral keels 
connecting with the mesonotum ; metathorax with an anterior trans- 
verse carina, in front of which it is smooth, behind wrinkled, with a 
shallow median longitudinal furrow and arcuate carine originating 
around the insertion of the abdomen. 

Wings hyaline, sometimes slightly tinged with fulvous; nervures 
flavo-fuscous, stigma flavous; radial vein angularly broken about 1 
mm. from the stigma, thickened beyond the break; discocubital cell 
with a small glabrous area inclosing one or two indistinct, colorless, 
irregular spots; discocubital vein sinuous; nervulus antefurcal; ner- 
vellus broken well below the middle. 

Legs fulvous, claws pectinate. 

Abdomen smooth and shining; beyond the first or second or middle 
of third segment fuscous, the remainder flavous; the whole body 
sparsely clothed with fine short pubescence. 


Redescribed from two females; one male specimen from 
Peru compared with the original description. 

Type.—Location unknown. 

Distribution.—Brazil; Haituba, Peru. 

This species is evidently tropical, having been taken in 
Brazil and Peru, and probably inhabits Bolivia and Ecuador, 
possibly going into Colombia, Venezuela, and Guiana. I can 
find no reference to this species since Brullé’s original descrip- 
tion of a specimen from Brazil, but there are in the Massa- 
chusetts Agricultural College collection several specimens 
from Peru which seem to agree with Brullé’s description. 

Life history.—1 can find no reference to the life history, 
habits or hosts of this species, and hence can give no idea of 
its economic value as a parasite. 

Location of spectmens.—Massachusetts Agricultural College, 
two 9’s and one o& from Peru. 


Eremotylus flavofuscus radialis n. subsp. 


I consider as a subspecies two female specimens from 
Peru which differ from /Slavofuscus in that the radial nervure 
is evenly bent, not angularly broken. 

Cotypes.—Two 2’s, Peru, Massachusetts Agricultural Col- 
lege. 
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Eremotylus stramineus (Tasch.). 
Ophion stramineus Taschenberg, Zeitchr. Ges. Nat., Vol. 46, p. 


431, n. 13, 9, America borealis..............s.- 1875. 

a4 it Dalla Torre, Cat. Hyni., ITI, p.:199:.....\ scieseemees 
Allocamptus stramineus Szepligeti, Gen. Ins., Hym., 34me Fasc., 

PB 22 SO iio coos he seeds desecccneeedessatcestesseaeeeueeee 1905 


Stramineo-flavous ; sericeous, wings hyaline ; nervures straw-yellow ; 
metanotum very finely rugose. 

Length, 22 mm. 

Pale yellow, approaching ripe straw-color; mesonotum with two 
weak longitudinal carine and metathorax with weak anterior trans- 
verse carina and very finely rugose; wings hyaline, base of radius 
thickened and twice bent, discocubital nervure arcuate, nervellus 
broken well below the middle. Apex of abdomen generally darker, 
appearing somewhat spotted. In consequence of the finer wrinkling 
of the mesonotum, the lighter color, complete transparent wings and 
smaller size it appears more delicate than EAremotylus undulatus. 

I have not seen a specimen of this species, and can there- 
fore give only a free translation of the original description. 

Type.—Location unknown. 

This may prove to be a synonym of macrurus, but as I 
have not been able to see the type or secure material I have 
given the contents of the unfortunately incomplete original 
description. I can find no other reference to this species 
and nothing seems to be known of its life history, habits or 
hosts. 

Eremotylus angulatus n. sp. 
Plate. 0, 12.13: 

Fulvous ; wings hyaline or slightly fulvous; radial vein angularly 
broken 2 mm. from the stigma. 

Length, 38 to 45 mm.; wing, 39 to 45 mm. ; spread, 80 to 92 mm. ; 
antenne, 20 to 22 mm. 

Fulvous to fulvo-ferruginous, with head occasionally sulphur-yellow ; 
wings hyaline or slightly tinged with fulvous. 

This species resembles &. macrurus, but the abdomen is 
more slender, and it may be readily recognized by the angu- 
larly broken radial vein. 

Described from three female cotypes from Porto Rico. 

Habits.—This species evidently preys upon a number of 
lepidopterous larve. The writer has recently bred it from 
black wooly-bear caterpillars at Mayaguez, Porto Rico. The 
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oval pupa of dark brown silk, 12 mm. long by 6 mm. broad, 
is formed within the skin of the host several days subsequent 
to its death. One larva spun up in this way on February 13 
and the adult emerged March 15, a period of thirty-one days 
being required for the transformation. 

Location of sbecimens.—Cotypes: American Entomological 
Society (Academy of Natural Sciences, Philadelphia) ; Agri- 
cultural Experiment Station, Mayaguez, Porto Rico; Massa- 
chusetts Agricultural College. 

Distribution.—Porto Rico. 


Eremotylus tenuigena Kriechb. 
Eremotylus tenuigena Kriechbaumer, Zeitchr. Syst. Hym. Dipt., 


PE SS\ OANtOS,  Stazilles ese pesese eee cee es 1905. 
A Pe Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 
DSN Mo cate nad eacecadaueaemecsce sereae ee neaee eee 1905 


Fulvous, head in part and scutellum flavous, apical half of antenne 
Juscous; mesonotum with three carine; metanotum with two lateral 
subtriangular fuscous spots; the head roundly narrowed behind the eyes ; 
ocelli large, close to tops of the eyes. 

Length, 23-25 mm.; antenne, 27 mm. 

Fulvous; head varied with flavous; face narrow; cheeks narrow, 
flattened ; face and clypeus together twice as long as broad; ocelli 
large, well separated, close to tops of eyes, arranged as an isosceles 
triangle; apical two-fifths of antennz fuscous, especially above. 

Mesonotum with two longitudinal furrows converging on the scu- 
tellum, dividing it into three lobes: keels more or less distinct on the 
lateral lobes; scutellum flavous, with lateral keels connecting it with 
the mesothorax in front with an inconstant rounded lateral fuscous 
spot at the base; metathorax short, with anterior transverse carina, 
sometimes stronger in the middle, running at the sides into a small 
protuberance; shallowly excavated behind, with irregular arcuate 
wrinkles and a varying bronze reflection most constant below, as well 
as an irregular, somewhat ragged lateral fuscous spot. 

Wings with the base of the radial vein somewhat ‘‘ drawn out.’’ 


This species resembles &. (Allocamptus) undulatus Grav. 1 
have not seen a specimen, but give a free translation of the un- 
fortunately incomplete original description from the German. 

Type.—Collection of Dr. Hans Brauns. 

Distribution.—Santos, Brazil. 

This species is evidently semitropical, as the type was taken 
at Santos, Brazil, just south of the Tropic of Capricorn. 
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Eremotylus arctiz Ashm. 


Ophion arctie MS., Riley and Howard, Insect Life, III, p. 155....1890. 
oh ‘* _MS., Lintner, Seventh Rept. N. Y. State Ent., p. 


DOB vec ssbsc cncdeccel scceae weeny atesinn telln sca techs tale (bene eRe 1891. 
Eremotylus arctie Ashmead, Trans. Amer. Ent. Soc., Vol. 23, p. 
192, 9 6" "Orig deser e..2eie.seccceceok eee 1896. 
: n Morgan, La. Expt. Sta., Bull. 48 (Ser. 2), p. 
159 (ODAL00 WACTUTUM),). oc ccces csevcrdecenoepeneeeee 1897. 
a “«. Ashmead) Smith’s Ins. N: J., p. 580:....cees 1900. 
es at Dalla Torre, Cat. '\Hym., IDL, p: 184,07 oc oeeeeees 1901. 
* “ Morgan, U.S. Office; Expt. Sta.,. Balla 
183; pliiB, fis. Coee iced iwedecceseseessosteceseeneees 1901. 
Enemotylus ‘“‘ Eliot and Soule, Caterpillars and their Moths, 
Di OFS cc asadia ten secsaeuiies baemckes dvasndcbeenst ee 1902. 
Eremotylus “‘ Felt, N. Y. State Mus., Bull. 76, Nineteenth 
Rept! iStateEint:,"p: LO5:2% tien. -c..cecesene eee 1904. 
a AS Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 36, 
Ts Biccvecoscnccsecacect sews ceetscecessnee tose eoee eee eae 1905. 
‘i a Viereck, Smith’s Ins.’ N.J.,p. 6202.2.:.-20ceeeee 1910. 


Fulvo-ferruginous ; wings hyaline ; radial vein slender at base, thick- 
ened beyond, not flexed ; discocubital vein arcuate, its outer two-thirds 
nearly parallel with the subdiscoidal vein, outer half of third discoidal 
cell not enlarged, a large irregular glabrous area present in the discocu- 
bital cell. 

Length, 12-28 mm. ; wing, 12-21 mm. ; spread, 26-44 mm. ; antenne, 
10-25 mm. 

Head fulvo-ferruginous or frequently flavous; vertex flavous; ocelli 
large, prominent, well separated, black, each frequently with an outer 
ring of flavous ; eyes black, emarginate; antennz long, filiform, fulvo- 
ferruginous, with a small indistinct median tubercle below and between 
the antennal fossz ; clypeal foveze distinct ; maxillez bidentate, tipped 
with black. 

Thorax opaque ; mesonotum smooth, with indistinct parapsidal fur- 
rows converging towards the scutellum; scutellum convex, hollowed 
in front and connecting with the mesonotum by lateral keels; meta- 
thorax flattened behind, slightly hollowed above the insertion of the 
abdomen; with an anterior transverse carina, in front of which it is 
smooth, behind wrinkled; with a weak median longitudinal furrow 
and several arcuate carine originating at the insertion of the abdomen. 

Wings hyaline; radial vein slender at base, thickened beyond, not 
flexed; discocubital vein arcuate, the outer two-thirds nearly parallel 
with the subdiscoidal vein; third discoidal cell of nearly equal width 
throughout; discocubital cell with a large irregular glabrous area; 
nervulus well antefurcal to interstitial; nervellus broken well above 
the middle; legs of the general color or frequently lighter ; claws pectin- 
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ate; abdomen fulvo-ferruginous, sometimes almost fuscous, strongly 
compressed. 

Redescribed from type and numerous specimens of both 
sexes. 

Type.-—@. No. 3296, U. S. National Museum. 

The questionable stability and reasons for restricting the 
species are discussed under -£. macrurus L. The existence 
of light specimens of macrurus with hyaline wings has led to 
considerable confusion. A large series of specimens shows 
at once that macrurus is quite variable in such characters as 
color, venation and size. The hyaline wings and arcuate 
shape of the discocubital vein in arctig seem to be well fixed, 
and for this reason I have retained the species, drawing the 
limits closer. Breeding experiments may perhaps show that 
arctt@ is only a subspecies of macrurus. 

Distribution.—This species ranges through southern Can- 
ada, the United States and northern Mexico, from Ottawa, 
Canada, and Amherst, Mass., to Georgia, Mississippi and 
California. It appears to have a more limited range than 
F. macrurus, being more restricted to the southern United 
States. Owing to confusion with the latter, and the present 
narrowing of the species, many of the records are uncertain, 
but it has been reported from the following places: Ottawa, 
Can.; Amherst, Mass.; Vineland, N. J.; Pennsylvania; 
Washington, D. C.; Tennessee; Jackson, S.C.; Mississippi; 
Selma, Ala.; Santa Cruz Mountains and Alameda County, 
Cal. I have seen specimens from the following locations: 
Harrisburg, Pa.; .Tennessee; Tifton, Ga.; Thomasville, 
Ala., February 12, and Dallas, Tex., April 8; Baldwin and 
Onaga, Kans.; Indiana; Los Angeles and Stanford Univer- 
sity, Cal. 

Life history and habits.—Little is recorded of the life his- 
tory of this species, but so far as known it agrees with that 
of &. macrurus. It preys for the most part on some of the 
arctians, though it has been reared from saturnians. The 
cocoon of one specimen from California shows that the para- 


site spun up and pupated within the body of its host, Ha/zsz- » 


dota agasstziz, but this habit is probably variable. In this 
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case the host evidently died before it could spin up, for the 
cocoon filled the body cavity and stretched the skin tightly. 
The imago is of medium size, hence the cocoons may be con- 
sidered fairly typical, though they will be found to vary 
somewhat in size. The cocoon is elongate-oval in shape, 
16 mm. long and 17 mm. broad, made of dirty-gray silk. 
Economic importance.—This species is known to be para- 
sitic upon a number of arctians and saturnians, but its real 
value can not be estimated since the reports are brief and 


scattered. 
Ffosts. 

Attacus boline. Specimens in United States National Museum. 

Automeris (Saturnia) io Fabr. Ashmead, Trans. Amer. Ent. Soc., 
Vol. 23, p. 192, Vineland, N. J. 

Callosamia promethea Drury. Felt, N. Y. State Mus., Bull. 76, p. 
105. 

Diacrisia (Arctia) virginica Fabr. Ashmead (Jackson, Miss.), 
Trans. Amer. Ent. Soc., Vol. 23, p. 192. 

Ecpantheria deflorata (scribonia) Fabr. Riley and Howard, Ins. 
Life, III, p. 155, Columbia, S. C. 

Halisidota agassizii Pack. Specimen from Los Angeles, Cal., in 
U. S. National Museum. 

TIsia (Pyrrharctia) isabella Abb. and Sm. Riley and Howard, Ins. 
Life, III, p. 155, Thomasville, Ga. 


Eremotylus macrurus (Linn.). 
(Plate II, fig. 10.) 
Ichneumon macrurus Linné., Syst. Nat., ed. 12, Vol. I, pt. 2, 


BPP iiicc cate svccaceeostoasiebercedatsssavecustane aeeeeee 1767 

oy ie Drury, Illustr. Nat. Hist., I, pp. 97, 132, pl. 
AB, FIG 5. cocssccadsesnsae cots tacchaedcecssopeneeeetaam 1770 

. 2 Ph. L. Miiller, Linné.; Vollst. Natursyst. 
Suppl, ps SLO, 0. S54... icc. s.cscsseseeseeeeeee 1776. 

os luteus americanus Christ, Nat. Syst. Ins. Hym., p. 358, 
Dl 275 fis Ses acenkseecccesse ete eee L7O1e 

Ophion glabratus Say, Boston Journ. Nat. Hist., I, p. 239 (Le 
Conte.ed., IT, p.'695).. “Type lost72..-:eccccsueee 1835. 

‘*  macrurus Westwood, Drury’s Illustr. Nat. Hist., ed. 2, 
1, p.)92, pli (43 oO .cc: secspes nessa ecosewn eee 1837. 


‘‘ — rugosus Brullé, Hist. Nat. Ins. Hym., IV, p. 138, n. 1.....1846. 
we macrurum Emmons, Nat. Hist. N. Y., V, p. 196, pl. 27, 


‘*  glabratus Cresson, Proc. Ent. Soc. Phila., I, p. 206........ 1862. 
oF ei Norton, [dem ipi S58ie2 ec. ose cece cess ee eeomreneee 1863. 
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Ee cecropie Scudder, Bost. Soc. Nat. Hist., IX, p. 188........ 1863. 


macrurum Norton, Proc. Ent. Soc. Phila.,I, p, 359, n. 6..1863. 
cecropie Sanborn, Tenth Ann. Rept. Meee, State Bd. 


NG! LOOMS ieae scctebesnnesss sscamerestnecmne te samelactints 1863. 
macrurum Trouvelot, Amer. Nat., I, p. 89, fig. 1............ 1868. 
macrurus Smith, Trans. Ent. Soc. London (3) VI, Proc., 

101 GP. RAB Rnne Enea eee BEBE ee neEaSUurssotecsaeecharsnee ces 1868. 
macrurum Packard, Guide to Study of Ins., p. 195, fig 

OTA AR eA CEE RROD ACEC “Derr ciGuC COC on aC USBEGbOOC 1869 
ue Riley, Amer. Ent., II, p. 100, figs. 63, 64....... 1870. 
te Chambers, denis ps el SO sserssceee essen seceetermenree 1870. 
HE Cresson, Trans. Ent. Soc. Phila., IV, p. 169, 

MOXASH ccc. diveses sewer gaccredsemenenseceseneeseeucceeauereeee 1872. 
+ Riley, Fourth Ann. Rept. Ins. Mo., p. 107, figs. 

BY / AiR Ts RetOB EE AR RE TRC EE PORE Docc ance sosccacoosdcoabooaad 1872 


mexicanus Cresson, Proc. Acad. Nat. Sci. Phila., p. 374...1873. 
macrurum Saunders, Fifth Rept. Ent. Soc. Ontario, p. 


SMES DOH 2 Ls. s swascassnpeeeesaesneceedcaceseceaenaecunee 1874. 
oh Cresson, Geol. and Geog. Surv. Terr. Rept. 

LOO las AROS OS | Ue ReRee ec oRERL RAC ASA span reaertancborteans 1875. 
‘ae Saunders, Sixth Rept. Ent. Soc. Ontario, p. 

ADE TIGRN ZO secant cane cone coereacse ee ccecsGerasnetceenenaecs 1875 
ss, Worthington, Can. Ent., VIII, p. 220, October..1876 
ue e Tdems TX priGbrresreceteeceonascens 1877. 
yy French, Seventh Rept. Ins. Ill, p. 194............. 1878. 
Re Provancher, Nat. Cans, ohn tld net n ese ene se 1879. 
Ss Riley, Amer. Ent., III, p. 134, fig. 52............. 1880. 
a Packard, Half Hour Rec. in Nat. Hist., p. 220, 

Fifa | W/L eee eer Sear ser co ceacninsh Hosoeesene oes 1881 
oo Saunders, Can. Ent., XIV, p. 43, fig. 7........... 1882 
4 Clarksons Cane Huts. OV ei poe O2aeeeneacrssesensetes 1883. 
“ Saunders, Ins. Inj. to Fruits, pp. 78, 175, 212, 

figs. 73, 74 (ed. 2, 1889; ed. 35) 1900) )oeces.-.-. 1883. 
a Provancher, Faun. Ent. Can., I, p. 350, n. 1, 

QU oa sassbaubacdondecuuwee ose tee eee a EUSA G Canoe: 1883. 
by Comstock, Kingsley’s Stand. Nat. Hist., II, p. 

5, rites B43) sictacewsee see aea lenaenee saan saceneces ceee ens 1884. 
8 Weed) Papilio, 1Vigsp ol Ae eteecesesede cence, sence 1884. 
es Waterhouse, Trans. Ent. Soc. Lond., Proc., 

FOO. UU Ee ee ode noacressnancce logdee naar ecnbeounocden 1887 
4 Packard, Entomology for Beginners, p. 168. fig. 

DUB eis Scccdadesossuauadeasacaeneess doth itoes cae actos ae eceecss 1888 
ia Fallou, Ann. Ent. Soc. France, IX, Bull., pp. 

132) MSIL Jacek sch vw nes tessa eacovam see eeat earn a gaae antes ty 1889. 
Mh Coqnuillett sins Wife Uy ps 2eGse sues sseeeec= cen os/ 1889. 
sf Wiebster, Ins iite, Uiemp a coarse eee eeeeccecacenes 1890. 
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Ophion macrurum Ashmead, Colo. Biol. Assn. Bull., I, p. 43...... 1890. 
HY vi Riley and Howard, Ins. Life, III, p. 154, host 
HSE. iidaavalals sntwundrcvatees coves wscwsapsanscseartnn keene 1890. 
‘“ glabratum Riley and Howard, Idem, p. 155, parasitic on 
FLY PR GHEVUE CUMER oc sc osdo0s scegenuceedounaseeeteee 1890. 
‘‘  macrurum Bruner, Nebr. Agr. Exp. Sta., Bull. 14, pp. 
1B; US, GSS iS os ccu'sasscnoenech deeb aospea es seem 1890. 
Ss fie Perkins, Eleventh Rept. Vt. State Bd. Agr., p. | 
196, | 9G. SO .2.35) sstcascasewcsasseoscenes ans ceseneeeamemea 1890. 
a f Ashmead, Smith’s Cat. Ins. N. J., p. 25........ 1890. 
*" - glabrvatum Ashmead, Idem) pp: 250.0...) 4 sacessceaccccsee eee 1890. 
‘‘  macrurum Lintner, Seventh Rept. Ins. N. Y., p. 228...... 1891. 
rhs * Harrington, Twenty-first Rept. Ent. Soc. Ont., 
Pe) OF Gis SUG ecshonans sto nwshesives ence oon ce eee 1891 
Si a Osborn, Part. Cat. Anim. Iowa, p. 151.............1892. 
$f “+ Riley, U. S. Nat. Mus., Bull. 39, Part Bone: 
GOL eiski ave siinetaa ban sacimaadesveseaveleasteset Chee Eee 1893. 
ie a "Webster, Ohio Exp. Sta., Bull. 45, p. 172, figs. 
By Dink daw aunquewien ted cewnscsbaue sy tcceusena a 1893 
s hs Smith, Rept. N. J. Exp. Sta., p. 582, fig. 167..1893. 
ak + Fyles, Twenty-fifth Rept. Ent. Soc. Ont., p. 
55, fig. 38, transformations within host (Sa- 
firmidce) oc. .e eect Ae ecco eae 1894. 
oe af Smith, Econ: *Ent., p: 382, fig. 440. yeeeerereee 1896. 
iy et Evans, Can. Ent., Vol. 28, p. 10, listed........... 1896. 
a os Webster, Ohio Exp. Sta., Bull. 86, p. 33, fig. (2) .1897. 
Orphion a Morgan, La. Agr. Exp. Sta., Bull. 48 (Ser. 2), 
p. 159, fig. bred from Artace puncttistriga.....1897. 
Ophion a Ashmead, Smith’s Ins. N. J., p. 580, fig. 273..1900. 
7 marcrurus Walla Torre,iCat., Eiym.) TET.) 194 seereeeseeeeeeee 1901. 
Eremotylus druryi Kriechbaumer, Zeitschr. Syst. Hym. Dipt., I, 
Pi WS2b bei caridkvoneectad lusecd! seiase deco ss anne anaemia 1901 
Enemotylus macrurus Eliot and Soule, barequillars and their 
Moth, $0.) 57.00 scsi scsses ss sconecs soar e eee 1902. 
Evremotylus ie Felt, N. Y.. State Mus., Bull. 76 (Nine- 
teenth Rept. State Ent.), pp. 100-107, 
pl. 2;\fig: G6; life hist-, hosts} eteeeseees 1904. 
Ophion macrurum Howard, Insect Book, Plate IX, fig. 8............. 1904. 
Allocamptus macrurus Szepligeti, Gen. Ins., slym., 34me Fasc., 
Dis, SOD acak se wcwete <amstcen scone cece eee 1905. 
a druyi Szepliceti, Idem), p. 36; mn. 9... teers 1905. 
Eremotylus macrurus Brues, Journ. Econ. Ent., I, p. 124............ 1908. 
as macrurum Smith, Journ. Econ. Ent., I, p. 295......... 1908. 


Ophion macrurum Fiske and Thompson, Journ. Econ. Ent., II, p. 
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Fulvo-ferruginous,; wings more or less tinged with fulvous ; radial 
vein with base thickened and flexed ; discocubital vein slightly sinuous ; 
outer half of third discoidal cell enlarged. ; 

Length, 22-38 mm.; wing, 15-27 mm.; spread, 32-57 mm. ; antennae, 
18-33 mm. 

Fulvo-ferruginous, varied to light flavous, clothed with fine, short 
pubescence ; face, vertex and occiput frequently flavous; eyes large, 
black, emarginate ; ocelli prominent, black, with an outer ring of 
flavous; antenne long, slender; face with a more or less distinct me- 
dian carina running from the anterior ocellus to or below the antennal 
fossze ; in one specimen forked at both ends but generally simple and 
often indistinct ; mandibles bidentate, tipped with black. 

Thorax of the general color, opaque, finely and densely punctured ; 
mesonotum smooth, sometimes with three longitudinal fuscous stripes ; 
parapsidal furrows shallow; scutellum prominent, convex, hollowed 
in front, with more or less distinct lateral keels. Metathorax flattened 
behind, its anterior, transverse carina irregular in shape, nearly straight, 
angularly bent or sinuous, often notched in the middle; the surface in 
front is smooth, behind irregularly rugose, with a shallow, more or less 
distinct median furrow, and several arcuate carine originating about 
the insertion of the abdomen ; sides of metathorax reticulate. 

Wings generally more or less tinged with fulvous, sometimes hya- 
line; nervulus well antefurcal to interstitial; nervellus broken well 
below the middle ; radial vein thickened at the base and sinuate, with 
a small glabrous area below its base in the discocubital cell; discocu- 
bital vein slightly sinuate, the outer half of the third discoidal cell 
noticeably wider ; first recurrent shorter, sometimes much Shorter than 
the second ; legs of the general color or somewhat lighter ; claws pecti- 
nate ; abdomen fulvo-ferruginous, sometimes more or less fuscous and 
darker toward the apex, strongly compressed. 


In redescribing this species I have examined over a hun- 
dred specimens from all parts of the country. 

Type.— Location unknown. 

£. macrurus shows considerable variation in coloration of 
the body and wings, shape of the radial vein and anterior 
transverse metathoracic carina, number of frenal hooks, size, 
etc. Most specimens taken north of Mexico have wings 
more or less tinged with fulvous, while in the majority of 
Mexican specimens I have seen they are hyaline. Some 
specimens, however, taken even as far north as Ottawa, 
Canada, though otherwise characteristic macrurus, have hya- 
line wings. The existence of specimens varying in this way 
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has led to considerable confusion with &. avctig Ashm. Dr. 
Ashmead gave withthe original description of avctig a num- 
ber of characters which he thought separated macrurus and 
arcti@, but a good series of both shows that many of these 
are not constant. I have before me a series of macrurus 
showing a complete gradation from a condition where the 
wings are entirely fulvous to one where they are completely 
hyaline. In this gradation the fulvous tinge seems to be 
most permanent at the base of the wing, the clearing begin- 
ning at the apex and working towards the body. The num- 
ber of frenal hooks varies from 7 to 15 and even with the 
same individual. The type of avctig has 9 frenal hooks on 
one side and 11 on the other, and similar variation is com- 
mon. ‘Too much weight has been laid upon the number of 
frenal hooks, which, as is thus shown, varies widely. Varia- 
tion in the form of the anterior transverse metathoracic 
carina has already been noted in the description. Two char- 
acters are, however, apparently quite constant and contrast- 
ing in macrurus and arctig, in the former the outer half of 
the third discoidal cell is markedly widened and the disco- 
cubital vein therefore somewhat sinuous; in the latter this 
cell is of nearly equal width throughout and the discocubital 
vein is evenly arcuate, its outer half—along the third dis- 
coidel cell, nearly parallel with the subdiscoidal nervure. In 
arctié the radial vein is narrowed at the base and thickened 
beyond, while in macrurus it is evidently thickened to the 
stigma. I have seen no specimens of arctze with this char- 
acteristic venation which showed any trace of fulvous in the 
wings. Some writers have included the smaller specimens 
—which I place in macrurus—with hyaline wings, in arctia, 
but they have characteristic macrurus venation and the 
other characters are not constant, as is shown by a series of 
these specimens. If these are not included in macrurus, 
arctig Ashm. can not be considered more than a weak sub- 
species. This question can not be settled absolutely until 
breeding experiments have been made, but for the present 
it seems wise to retain arvctz@ in a restricted sense. There 
is little doubt that Ophion glabratus Say is a synonym of 
macrurus, but since Say’s type is lost this can not be abso- 
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lutely proven. However, several of the smaller specimens 
of macrurus with hyaline wings answer Say’s description in 
all respects. &. druryz Kriechbaumer is, in all probability, 
also a synonym of macrurus as comparison of the description 
with specimens shows; the wings and dark reddish color of 
the body point unmistakably to macrurus, and the fact that 
the specimens were taken well within the range of macrurus 
(New York) confirms this belief. The very name given by 
Christ, ““The American Yellowbeak,’” suggests macrurus. 
If any such species, differing from mmacrurus, existed in the 
State of New York, it would certainly appear in some of the 
American collections. The fact that the specimens of &. 
druryt were bred from Platysamia prometheas, Samia cynthia 
and 7Zelea polyphemus adds to the certainty. 

I was greatly surprised to find that Ophion mexicanus 
Cresson, which has been placed in the Genus Lyvzcosfilus, is 
apparently a synonym of macrurus. The hyaline membra- 
naceous spots which Cresson mentions in the discocubital 
cell are only colorless thickenings which appear frequently 
in &. macrurus and can not be called macule. After careful 
examination of this type I can not consider mexzcanus even a 
subspecies of macrurus. The specimens which Cameron 
figures and ‘partially describes as mexicanus are evidently 
some other species belonging in the Genus Enxzcospilus. 
Cresson described mexzcanus as follows: 


““Female. Large, luteous yellow, shining, clothed with a very short, 
pale pubescence; head pale, mandibles and palpi tinged with fulvous, 
tips of mandibles dusky ; eyes large, pale; ocelli very prominent, whit- 
ish; antennz as long as the body, dusky fuscous thorax ; opaque; meso- 
thorax flattened, with three subobsolete longitudinal fulvous stripes; 
scutellum yellow; metathorax obliquely flattened posteriorly with 
coarse arcuate and oblique strize and a transverse sinuate carina near 
the base; tegule pale; wings hyaline,nervures fulvous, inner radial 
nerve incrassate towards the stigma and recurved, membranaceous 
spots in first submarginal cell hyaline, consisting of a cuneiform spot 
and beneath it a narrow curved line, broadly dilated towards the apex 
of the wing; legs slender, femora darker in color than the remainder ; 
abdomen tinged with brown, first segment slender, slightly and gradu- 
ally dilated at the apex. 

“Length, 1 inch.’’ 
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Distribution.—This species has a wide range from Ottawa, 
Canada, over the whole United States from Maine to Cali- 
fornia and Florida, more or less of Mexico, Trinidad, and prob- 
ably other of the West Indian Islands. 

Life history and habits.—This species, commonly known as 
“the long-tailed Ophion,’’ and well represented in most col- 
lections throughout the United States, is the largest Ameri- 
can member of the genus. It is an active diurnal insect 
rarely if ever attracted to light. Adults have been taken 
from March 2 to October 18, but the majority appear during 
April, May and June. The egg-laying habits and life history 
have already been treated so far as known. It is often re- 
ferred to as a parasite and frequently bred from the larger 
saturnians and arctians. Eight or ten eggs are often laid 
externally on a caterpillar, but as there is only food enough 
for one, all but the strongest die in the struggle. As the 
host spins a stout cocoon the larva of macrurus does not need 
to look for further protection and spins up or sometimes 
simply pupates within the cocoon of its host. The cocoon 
when spun is tough, oval, about 32 mm. long by 17 mm. 
broad, and occupies the greater part of that spun by the host. 
The silk is fastened together by a dark secretion giving the 
outside a dark brown color, but with a faint yellowish or 
gold band around the middle. The interior is thinly lined 
with a transparent substance giving a bright metallic luster. 
The mature larva normally hibernates in the cocoon and the 
adults usually emerge in the spring, but occasionally indi- 
viduals appear in the autumn. 

Economic importance.—E. macrurus is without doubt the 
most important member of this genus, being quite abundant 
and always fatal to its host. Dr. Weed records an instance 
were thirty out of fifty pupze of Samza columbia Sm. were 
parasitized by this insect, and in another two-thirds the pupez 
of Callosamia promethea were affected, while Fiske and 
Thompson report that it affected 32.7 per cent. of Prome- 
thea, 7.3 per cent. of Cecropia and 10 per cent. of Poly- 
phemus. Its value as a parasite is somewhat modified by 
the fact already mentioned that “‘ the larvz often fail to make 
proper pupz, due probably to some disease which reaches 
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them within the body of the host.’’ This does not prevent 
the parasite from killing the host but checks its own in- 
crease. Investigations at the Gypsy Moth Laboratory show 
that when the host is attacked by more than one parasite, 
macrurus is frequently the subject of secondary parasitism. 


HAfosts. 


Apatelodes torrefacta Sm., Virginia. Riley, Ins. Life, III, p. 154...1890. 
Artace punctistriga Walk. Morgan, La. Exp. Sta., Bull. 48, p. 


Automeris io Fabr. Felt, Nineteenth Rept. N. Y. St. Ent., p. 
Callosamia promethea Dr. Webster, Ins. Life, II, p. 383; Felt, 


Nineteenth Rept. N. Y. St. Ent., p. 103; 
Fiske and Thompson, Journ. Econ. Ent., 


II, p. 453. 
Hyphantria cunea Dr. Riley and Howard, Idem, III, p. 155 (0. 
LUMO LDL)» aoaciss chu ness eaeeaseeacecaen ate ee EES 1890. 
Samia columbia Sm. Felt, Nineteenth Rept. N. Y. St. Ent., p. 
LOD rranee tsa sn scioe aden sven wat naka SAM eae S EEG OE GH eo EERE 1904 


Telea polyphemus Cram., March 8; May 8. 
Philosamia cynthia Dr., March 8. 

Tsia tsabella, Abb. and Sm., March 8. 
Samia cecropia L., October 2. 

Location of spectmens.—Specimens will probably be found 
in most collections in the United States, but certainly in the 
following: American Entomological Society, Pennsylvania, 
February 9; Michigan; Texas; Florida; Mexico; Rhode 
Island; Illinois. Boston Society of Natural History. New 
York. Leland Stanford, Jr., University, Cal., June 2 and 
June 9. Massachusetts State College, Massachusetts; New 
Hampshire; Mexico. Museum of Comparative Zoology, 
Pennsylvania; Texas. Minnesota State College, Minnesota ; 
Maryland. Munich Entomological Museum, New York, Sep- 
tember 15. North Carolina State College, North Carolina. 
New Hampshire State College, New Hampshire, May 13. 
Rutgers College, New Jersey. New York State Museum, 
Albany, N. Y. Pennsylvania State Museum, Pennsylvania, 
April 12 and 19, May 16 and 25, September 13; New. York. 
U. S. National Museum, Washington, D. C.; Florida; Ar- 
kansas; Indiana; Cordoba, V. C. Mexico, January 24, 1908. 
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Eremotylus texanus (Ashm.). 
Plate III, fig. 16. 
Thyreodon texanus Ashmead, Proc. U. S. Nat. Mus., Vol. 12, p. 


B22 Slice cvenSacsccetondesusosesecesueseecausce sees aeeeteeees 1890 
us ue Trans. Amer. Ent. Soc., Vol. 23, p. 193......... 1896. 
of ‘ Dalla Torre, Cat. Hym-, Ill; p: 1860.7. 2czc.-eeeeee 1901. 
oe i Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 25, 

D1 2D sce eheviguatecsatneesessessieaeseetvendc dence eee eeee 1905. 


Ferruginous ; wings fuliginous to fuscous ; body especially frequently 
marked with black ; nervulus antefurcal; nervellus broken below the 
middle. 

Length, 20-33 mm.; wing, 15-22 mm.; spread, 33-47 mm. ; antenne, 
20-30 mm. 

Ferruginous, varied with black and fulvous; head impunctate or 
finely punctured, clothed with fine, short, white pubescence, longer on 
the labrum ; vertex of the general color—in one specimen black—eyes 
and ocelli black or dark brown; eyes emarginate, medium to small, 
distant from the base of the mandibles, clypeal foveze deep ; mandibles 
bidentate, tipped with black. 

Thorax ferruginous to fulvo-ferruginous, shining, densely but finely 
punctured and clothed with fine, short pubescence ; mesonotum with 
parapside indistinct or lacking; scutellum deeply excavated in front, 
connected with the mesonotum by lateral carine; metathorax gradu- 
ally sloping and slightly flattened behind, with median furrow and 
shallow arcuate carine originating about the insertion of the abdo- 
men ; a lateral carina at the edge of the posterior area bordered with 
a reticulate band; spiracles large, linear, surrounded by a groove. 

Wings light to dark fuliginous, somewhat lighter towards the apex ; 
stigma flavous; nervures fuscous, nervulus antefurcal to interstitial, 
nervellus broken below the middle; radial vein slightly sinuate, a 
small glabrous area below its base inthe discocubital cell; discocubital 
vein unevenly arcuate; the outer half of the third discoidal cell en- 
larged ; legs fulvo-ferruginous, claws pectinate ; abdomen of the gen- 
eral color, often varied with black beyond the first segment; in one 
specimen almost entirely black beyond the second; in another this 
color occupies the ventral half of the fourth and succeeding, while in 
the third the ventral half of the abdomen beyond the first segment is 
of this color. 


In redescribing this species I have examined the type and 
eight specimens. 

Type.-—@. No. 2053, U. S. National Museum, Texas. 

A good species, easily separated from other members of 
this genus by the more or less distinctly fuliginous wings. 
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It was originally described by Ashmead as a 7hyreodon, but 
he was not sure where it belonged as shown by his statement, 
after the description, that “‘the large stigma might exclude it 
from the genus 7hyreodon.’’ Later (Transactions American 
Entomological Society, Vol. 23) he states that 7. zexanus 
belongs to the genus Evemotylus. The general character, 
especially the shape of the radial and discocubital veins, the 
nervellus broken well below the middle and the presence of 
a stigma place it at once in the genus Zvemotylus. It has 
been confused with Ofphion slossone, but these two species 
can be easily distinguished by their venation which is typical 
of the two genera. It is apparently closely related to &. 
infuscatus. — 

Distribution.—Cypress Mills, Texas; Moscow Mountains, 
Idaho, July 8; Washington. 

This species seems to have a somewhat limited range in 
the southern and western United States and northern Mexico. 
It has been taken at Cypress Mills, Texas; California; Mos- 
cow Mountains, Idaho, and Washington. 

Nothing is known of the life history, habits or hosts of 
this species. 

Location of specimens,—U. S. National Museum, type o, 
No. 2053, Texas; cotype o&, Cypress Mills, Tex. American 
Entomological Society, homotype, western Texas; o’, Cali- 
fornia. American Museum of Natural History, two o& homo- 
types, Moscow Mountains, Idaho, July 8. Massachusetts 
Agricultural College, homotype, @. 


Eremotylus infusecatus (Tasch.). 
Ophion infuscatus Taschenberg, Zeitschr. f. d. Ges. Natur., 
Volt 46, .p3/429 6s 1s ete tae es econ ace ste bk eaane 1875. 
as oy Dalla Torre, Cat. Hym., III, p. 192, listed....1901. 
Eremotylus infuscatus Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 


Testaceous: base and apex of abdomen, occiput, most of the thorax, 
posterior coxe and femora, more or less fuscous ; ocelli large; wings 
subhyaline; nervellus broken far above the middle, discocubital vein 
arcuate, not appendiculate, inner part of the radius bent and thickened. 

Length, 23 mm. 
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Testaceous; head, basal fourth of the antennze and a part of the 
vertex joining the dark complex of the large ocelli, brown; occiput 
more or less fuscous; thorax almost entirely brown ; mesonotum brown, 
shell-yellow, with three broad, confluent, fuscous stripes of which the 
lateral ones are noticeably shorter in front; prosternum brown on a 
yellow background; mesopleure, pleurze and metathorax fuscous ; 
metathorax with an anterior transverse carina, confluent at the sides 
with a lateral carina; the area in front of the transverse carina is 
smooth, that behind rugose. 

Wings subhyaline, with fuscous nervures; base of radius thickened 
and bent; discocubital vein arcuate, not appendiculate; nervellus 
broken far above the middle; legs testaceous, the front pair light, 
while on the posterior ones only the coxzeand femora are browned and 
the apex of the tibiz is marked above with little black spots. 

Abdomen with the dorsum of the first three segments browned ; the 
first only on the apical hlaf, the third all except the apex; the fourth is 
shell-yellow throughout while the two following are browned through- 
out; the segments beyond this unfortunately are missing. 


Type.—Location unknown. 

I have not seen a specimen of this species, and can only 
give a free translation of the original description with such 
additions as can be gathered from Kriechbaumer’s keys. 
It is apparently closely related to &. fexanus, which may 
prove to be synonymous. 

Distribution.—Brazil ? 


MISPLACED AND UNRECOGNIZED SPECIES, Etc. 
Ophion analis Say. 


Ophion analis Say, Contrib. Maclur. Lyc.-Phila., II, p. 75, n. 2, 9 ..1828. 
ne os Say, Writ. Th. Say, Le Conte ed., I, p. 379, n. 2...1859. 
Anamalon analis Norton, Proc. Ent. Soc. Phila., I, p. 361, n. 14, 


i anale Provancher, Nat. Can., XI, p. 143, n. 4, 9 o&.....1879. 
oe 3) Ht Faun. Ent. Can., Hym., p. 357, n. 


fe ‘© Dalla Torre; Cat.; Hym., I, :p: 2622..:..:....;.ssccee ee 


This species was placed in the Genus Axomalon by Norton, 
and his action has been accepted by all later writers. 


? Ophion atrata Fabr. (D. T.). 
Ichneumon atratus Fabricius, Spec. Ins., I, p. 436, n. 98...........4 1781. 
ie . te Ent: Syst., [i p: 1791 ees 1793. 
Ophion i oa Systv Piez. jp. 1325 ni. Si..1.2c0ncecen eee 1804. 


eal 
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Pimpla atrata Dalman, Svensk. Vet. Akad. Handl., 46, p. 188, 


Do ap ise ce Sis cicice ceiciescistccalnesteee arcs aude eaeae toate tee ee sineuicice 1825 
Rhyssa 70) Bralic, Hist. Nat. Ins., Hym., DV; \p:177,n. 1, pl. 
AOE Lier israsias tect se cowavasenvedn occ cnseaian cece oe me seueee eae ce as 1846 
Thalessa ‘‘ Brovanchen Naty Cans, Mil pels spiel re teeneere es 1880. 
Megarhyssa atrata Dalla Torre, Cat. Hym., III, p. 479, Canada; 
Wimited sy States i262 sss see eet aacoae estes oe eee eee tee 1901. 


This species is common throughout the United States and 
recognized as belonging to the Genus Megarhyssa. 


Ophion brachiator Say. 

Ophion brachiator Say, Boston Journ. Nat. Hist., I, p. 240, n. 5..1835. 
SS ae Le Conte, Writ. Th. Say, Entom., II, p. 695....1859. 
ee 2 Dalla Torre, Cat. Hym., III, p. 188, America, 

LGoiGh5 01 Baer Rane nrme te arora on ont raat ance srooGasbeaeae 1905. 


“Black ; abdomen and feet yellowish; a pettolated second cubital 
cellule. 

“Length, nine-twentieths of an inch. 

‘“ Antenne, first joint beneath, white; mandibles whitish, piceous at 
the tip; palpi white; wingshyaline; stigmaslender, blackish ; second 
cubital cellule rather large, quadrangular, more or less petiolated from 
the radial cellule; anterior recurrent nervure a little arcuate, not 
angulated and with a white bulla; second recurrent nervure rectili- 
near, with a white bulla; metathorax with an impressed longitudinal 
line and a transverse raised one at base; abdomen honey-yellow ; first 
joint white at base, second joint blackish above; feet, posterior pair 
honey-yellow, tarsi blackish; intermediate pair white, with honey- 
yellow thighs ; anterior pair white.’’ 


Say adds: “I place this in the Genus Ophzon because of 
the compressed falcate abdomen, notwithstanding the exist- 
ence of the second cubital cellule.’’ The species evidently 
does not belong in this genus, nor even in this tribe. 

Distribution.—Indiana. 


Ophion chloris Oliv. 
Ophion chloris Olivier, Encycl. Meth., Ins., VIII, p. 509, n. 4......1811. 
Paniscus chloris Norton, Proc. Ent. Soc. Phila., I, p. 364, n. 27...1863. 
This species is undoubtedly a member of the Genus Pamzs- 
cus, aud Norton states that “‘ There is very little doubt that 
this is the O. geminatus of Say.’’ Dalla Torre, however, 
preserves both species. 
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Ophion clathratus Br. 
Ophion clathratus Brullé, Hist. Nat. Ins., Hym., IV, p. 137, n. 


is cats ho cuode ea eke tea cesuartetssbage rs Llc tetues eee 1846 
a Mm Dalla Torre, Cat. Hym., 111, p. 188...:c:cscceeseoe 
sf Ve Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 

Dy th. OE ieee beveneseindaled teed oneettnet sage 1905 


Luteous ; antenne nearly red ; thorax with three dorsal fuscous stripes, 
metathorax with base smooth; apex reticulate 

Length, 32 mm. 

It is yellow, with antennz red and the back of the metathorax orna- 
mented with three broad indistinct brown lines. The metathorax is di- 
vided into two very unequal parts; the first is smooth with the posterior 
edge projecting and nearly straight ; the second is uniformly flattened, 
bordered laterally by a projecting line (carina ?) or sort of pad and 
surmounted by some very distinct oblique pads, of which the first two 
rise longitudinally on the middle. The abdomen is missing beyond 
the second segment. 


Type.—Location unknown. 

Undoubtedly an Ophion, but the description is too incom- 
plete for specific recognition. 

Distribution.—Guiana. 


Ophion dentator Fabr. 


Ophion dentator Fabricius, Syst. Piez., p. 138, n. 36................cee6 1904. 
as ae Olivier, Encycl. Meth., Ins., VIII, p. 515, n. 45...1811. 
Ichneumon dentator Thunberg, Bull. Acad. Sci. St. Petersbourg, 


WILD, Dis 202 seivctsie os ctstccetsccacs satecsstooeeeseeeteeeee 1822. 
oe < Thunberg, Mém. Acad, Sci. St. Petersbourg, 
UX jie SE se cecdiecactsccevswectscsiessc oan seeteneeene 1824. 


Ophion dentator Dalla Torre, Cat. Hym., III, p. 189, Amer. mer..1901. 
i be Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 31, 


Thorax black, varied with flavous; abdomen banded; posterior 
femora one-toothed. 


Habitat.—Amer. Merid. 


Small, head flavous; antennz and vertex black. Thorax flavous 
and black varied; dorsum (mesonotum) black, with two flayous lines. 
Abdomen petiolate, falcate, the slender first segment with the base 
flavous and apex black, the second black; the rest with the base flav- 
ous and apex black. Wings short, hyaline; marginal point (stigma) 
black. Feet flavous; the posterior femora with two black bands and 
towards the apex an acute projecting tooth. 


Type.—Location unknown. 
I doubt if the species belongs in this tribe. 
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Ophion dimidiator Fabr. 


Ophion dimidiator Fabricius, Syst. Piez., p. 136, n. 31................. 1804. 
se e Olivier, Encycl. Meth., Ins., VIII, p. 514, n. 38..1811. 

Ichneumon demidator 'Thunberg, Bull. Acad. Sci. St. Petersbourg, 
WALTR O Oe ZO 2c eo iwseeaweconsaceetencess sae sad ccisemencse 1822. 

ae os Thunberg, Mém. Acad. Sci. St. Peters- 
loxonbheten DSC oy a) es ecoconacasacasanHocdosdnadsoca: 1824. 

Ophion dimidiator Dalla Torre, Cat. Hym., III, p. 189, Amer. 
IMC re terecacccsacct dens secseoctnceeeer ene nanaaecseceescsests 1901 

ne He Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 31, 
7p ae ee Vokes ei. Ua ou Be Rae eunele Sergeas eee aratlca et 1905. 


Flavous ; antenne black ; abdomen fuscous ; base flavous. 


Habttat.—Amer. Merid. 


Structure and size of O. /uteus ; head flavous; vertex black; antennze 
black; thorax flavous, immaculate. Abdomen petiolate, falcate, com- 
pressed, the first and second segments ferruginous, the rest blackish. 
Feet flavous. 


This description is too incomplete to make identification 


possible. 
Ophion emarginatus Say. 


Ophion emarginatus Say, Bost. Journ. Nat. Hist., I, 3, p. 245, 


n.'8; Comp. Wrs., Il, p: 699 (1859) ...:..... 1836. 

Anomalon emarginatum Dalla Torre, Cat. Hym., III, p. 164....... 1901. 
“ a Szepligeti, Gen. Ins.,. Hym., 34me Fasc., 

|e IS ah Wat > 7 ne ts a 1905 


This species has for some time been recognized as belong- 
ing to the Genus Anomalon. 


Ophion extenuator Fabr. 


Ophion extenuator Fabricius, Syst. Piez., p. 137, n. 35............000. 1804. 
oe oi Olivier, Encycl. Meth., Ins., VIII, p. 514, n. 44..1811. 

Ichneumon extenuator Thunberg, Bull. Acad. Sci. St. Peters- 
lofeybh sere ABB Eh ayy 749!) does ancauceaoncbonacospreeods 1822. 

ee i Thunberg, Mém. Acad. Sci. St. Peters- 
bourse, TEX sp SZ reese tars cascacesessiionane sess 1824. 

Ophion extenuator Dalla Torre, Cat. Hym., III, p. 190, Amer. 
IMO EN scan ca iececeseeeene comme esertataoas asses iscactcses 1901 

ve o Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 
STN O8x Loc sa cece Sauce atc cee oneneu enters cascaceense 1905 


Black ; abdomen falcate, rufous; dorsum black, the anterior feet fer- 
YULINOUS. 


Habitat.—Amer. Merid. 
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Structure entirely like O. pugillator but three times as small, and 
slender. Antenne porrect, black, Head black, mouth whitish. 
Thorax immaculate black; abdomen slender, falcate, incrassate be- 
hind, red, with dorsum black; ovipositor exserted the length of the 
abdomen, with a shorter double sheath. Wings short, white; feet 
ferruginous. 


The length of the ovipositor, “‘ extending the length of the 
abdomen,’’ seems to place this in a genus outside this tribe. 


Ophion flavidus Br. 
Soe flavidus Brullé, Hist. Nat. Ins. Hym., IV, p. 143, n. 12....1846. 


<> /Dallaplorre; Cat. Ebym: Ul, sp. 190 oe: ease nemeeenens 1901. 
is " Szepligeti, Gen. Ins., Hym., 34meFasc., p. 31, 
M1. QO isccssewsecsn<tacshssbpuewacygectoeeesceases een 1905 


Flavid, with abdomen and base of antenne rufous, scutellum flav- 
ous ; metathorax with two arcuate lines. 

Length, 20 mm. 

It is yellowish, with the antenne, feet and underside of the abdomen 
reddish-yellow. The largest part of the abdomen is brown, especially 
below, and the edge of the segments. The face is more or less red- 
dish in the middle; the head and scutellum are in general yellow. 
The mesothorax shows three more or less distinct brown lines. The 
nervures of the wings are brown, the stigma is yellow, the median 
vein (discocubital) is twice bent, the first angle is more or less pro- 
longed on the inside. The metathorax little or not at all rugose, show- 
ing a shallow longitudinal groove in the second region, and a slightly 
arched, projecting carina more or less interrupted in the middle, 
running parallel to the edge of the first region. This line is a little 
stronger in the middle and on the sides. 


Type.—Location unknown. 

This description seems to contain no distinctive char- 
acters. 

Distribution.—Brazil. 


Ophion flavorufus Br. 
Ophion flavo-rufus Brullé, Hist. Nat. Ins. Hym., IV, p. 144........ 1846. 


‘© tlavorufus Dalla Torre, Cat, Hymi:; 111) p: 191 cece 1901. 
ae a Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 31, 
Th LOD Be. CEN Ce aio acmanee see ceha setense sees tee een 1905 


Ferruginous ; head and scutellum flavous, face ferruginous; meta- 
thorax rugose, bilineate. 
Length, 20 mm. 
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It is reddish ferruginous, with the head and scutellum sulphur-yellow 
and the face reddish ferruginous. The abdomen is brown, on the 
lower edges of the segments yellowish; the wings have brown ner- 
vures, the stigma part red and part brown; the median nervure (dis- 
cocubital) biangular and the discoidal cell longer than high. The 
metathorax is punctured in front, reddish behind ; its primary region 
at the posterior edge emarginate in the middle; oblique on each side 
in the manner of very open stripes. A more or less complete arched 
sinuous line crosses the second region. 


Type.—Location unknown. 

I have not seen a specimen which meets the requirements 
of this description, and can only give a translation of the 
original description, for it has not since been mentioned 
except in catalogue. 

Distribution.—Brazil. 


Ophion geminatus Say. 


Mas Be aies Say, Contrib. Maclur. Lyc. Phila., II, p. 76, n. 3..1828. 
‘* Comp. Writ. Th. Say, Ent., I, p. 379, n. 3..1859. 
Paniscus geminatus Norton, Proc. Ent. Soc. Phila., I, p. 364, 


TU DOR soak cea oce wate cameeeneaten oe Sree ene menos saan 1863 
ie fe Cresson, Trans. Amer. Ent. Soc., IV, p 
IWS OE ot ochaoboeansnconsagddcanaddaccedooneoocoebaasades 1872 


This species was placed in the Genus Panzscus by Norton 
and his action has been accepted by all writers. It is com- 
mon throughout the United States and superficially resembles 
some of the Ophions, but may be readily separated by the 
presence of an areolet in the anterior wings. Norton states 
that this species and chlorzs Oliv., 1828, are synonymous,, 
but Dalla Torre preserves both species. 


Ophion glaucopterus (Linn.) Fabr. 
Ichneumon glaucopterus Linné, Syst. Nat., ed. 10a, I, p. 566, n. 


DS BEE HECIa ERE CAC EEO Epp CachckiGun nae aBANn on GuEaoEee 1758 
of sr Linné, Syst. Nat., 12 ed., I, 2, p. 938, n. 
Neon eae eRe eA A Sette rece saints seagate 1767 
Ophion ‘ Fabricius, Suppl. Ent. Syst., p. 236, n. 4...1798. 
a oe Olivier, Encycl. Meth., Ins., VIII, p. 510, 
TUL UG NS ewe sree doa te seencg sauces aeca aooeaaeuedesetoanmets 1811 
oo a Gravenhorst, Nova Acta. Acad. Nat. Avios., 
EXO TPZ OD ees ailanert see peaches: ceces sco -ts auatewanmee 1828 
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Paniscus glaucopterus Gravenhorst, Ichn. Europ., III, p. 633, n. 


DOB,, cosiek soauediuk beceensesasdasasecssecetdson ieee 1829 
Opheltes oe Holmgren, Svenk. Vet. Akad. Handl., II, 2, 

p. 8’ (Oph) 5p. 30) 051s .....221. tee 1858. 
Opheletes aA Provancher, Faun. Ent. Can., Hym., p. 

S59, HES. 38.) Goss civ. ca stecssssecscecke seen 1883. 
Opheltes = Cresson, Syn. Hym. N. Amer., p. 202........ 1887. 


By Morley, The Entomologist, XLII, p. 137, 2..1909. 


Habttat.—Amer. bor.; Europe. 
This species has long been recognized as a member of the 
Genus Opheltes. 


Ophion holosericeus Tasch. 


Ophion holosericeus Taschenberg, Zeitschr. Ges. Naturw., 46, p. 


WOT scccsaracdavsccase tescedddseoddeeseceecae tere ee 1875. 
we ue Dalla Torre; ‘Cat. Hiym:, DM, ps 192sieesseene 1901. 
i of Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 

BD, 11. MOS ie. si caveseis vecacticdesdetscansuesseetaeeeeeee 1905. 


Sericeous, rufous ; scutellum flavous ; apex of abdomen darker. 

Length, 19 mm. 

A fine white coat of hair covers the whole body, of which the red 
ground color is changed by the reflected light of the place; the apex 
of the abdomen is indistinctly, especially along the lower part, with 
brown; the scutellum, and also the posterior part of the head is fre- 
quently paler (more yellowish). The metanotum bears far forward a 
transverse carina, angularly broken in the middle, and running from 
there evenly back; behind this a weak parallel transverse carina, as 
well as median longitudinal lines which run back from the apex of the 
anglein the anterior transverse carina and gradually disappear. Below 
this is also a lateral carina running from the outer end of the stigma 
to the apex of the thorax, and a lateral boundary to mark the poste- 
rior half of the sloping part. From the hinder border of the large cell 
(discocubital) springs an appendix. 

Specimens lying before me differ from the preceding [O. padllipes] 
through a slightly redder color and striking pubescence as well as 
through a much weaker posterior transverse carina on the metathorax. 


I do not recognize this as any species with which I am 
acquainted. 


Type.—Location unknown. 
Distribution.—Parana, Brazil. 
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Ophion intricatus Br. 
Ophion intricatus Brullé, Hist. Nat. Ins. Hym., IV, p. 143, n. 13...1846. 


oy Dalla Torre, Cat. Hym., III, p. 192................ 1901. 
ae ie Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 31, 
Base soos ceo dale luualvat seaman eects sae tiaene teen Saves 1905 


Rufous ; face and scutellum flavous ; metathorax with confused lines. 

Length, 20 mm. 

It resembles the preceding—O. flavidus—except that the first line of 
the metathorax, on the edge of the first region, is strongly emarginated 
in the middle; the space between this border and the lesser line of the 
second region is divided into three parts by two raised lines; this lesser 
line is angulate, and the part nearest is surmounted by two longitu- 
dinal approaching lines. The second region of the metathorax is ru- 
gose. Finally, the discoidal cell is longer than broad while it is scarcely 
longer than broad in the preceding—O. flavidus. 


This description is not sufficiently definite. 
Type.—Location unknown. 
Distribution.—Chile. 


Ophion luteus (Linn.) Fabr. 


Ichneumon luteus Linné, Sys Nat., ed. 10a, I, p. 566, n. 51.......... 1758. 
- hie Mabricius, Syst. lint, Padtb dO ccsceenecerckd 70. 
ss ‘* americana, Christ, Natur. d. Ins., p. 359, pl. 37, 
fies SD Aner Be etaatees cae onnessoccte 1791 
Ophion ‘e Babricius, Supp)..Ent. Syst, ps2so) a V0. 2.22.-. 1768. 
os ‘* Gravenhorst, Ichneumon. Europ., III, p. 692, 
PSO Oh Oy eee ten ete dare ee eden hae ae ah 1828. 
ay SG MrasS writs Hit.) XOlIe paGOO Mini ce sce t ks 1836. 
nh ‘* Spinola, Gay’s Hist. fis. y. pol. Chile, Zool., 
Nispe ole, mi. 2) Cliile 2 euei ae ke ce a he 1851. 
it ‘‘ Taschenberg, Zeitschr. f. d. Ges. Naturw., 46, 
PLa2Gy mG, AME ecseesenseeree hea sercs tsetse ad 1875. 


Ophion luteus Bridgman and Fitch, Entomologist, XVII, p. 179,n. 2.1884. 
i ‘* Phillipi, Festschr. Ver. Natur. zu. Cassel, pp. 17, 


20 Gino ner) er sosaeh az ccrac seats meeeaeee oats seecoac cd eu en oe 1886. 
ne i) Rileyiand: Howard, Insect, Wife, ly ps LoSwrrccessenec sce 1888. 
Thomson, Opuse.) Ent. Bt. UZ ype L190. my Woes eecee 1888. 
ai ““ Brauns, Arch. Naturg. Mechlenburg, 43, p. 90, n. 4..1889. 
ag Datla hone, Cats Ey mi Msp plosiesttsssseccec acces 1901. 
gu ‘“  Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 30, n. 28..1905. 
ay ‘«  Schmiedeknecht, Opusc. Ichn., XIX, p. 1441......... 1908. 


This species is found throughout Europe. 


* Only a part of the extensive bibliography is given here, but all 
American references and the best European are included ; the rest will 
be found in Dalla Torre, Cat. Hym., III, p. 193, 1901. 
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Ophion merdarius Grav. 
Ophion merdarius Taschenberg, Zeits. f. d. Ges. Nat., 46, p. 435, 


od ‘ Wheeler, "Psyche Vii piiS4o oni iscssccsscscecapsonseneme 1893. 


Taschenberg records this species, now placed in the Genus 
Enicospilus, from Illinois (North America), and Rosario 
(South America) taken from Saturnia cecropia. ‘This is a 
well-known Old World species and the determination was 
probably a mistake. 

Ophion mundus Say. 


Ophion mundus Say, Bost. Journ. Nat. Hist., I, 3, p. 239, n. 3.....1836. 
Anomaton flavipes Brullé, Hist. Nat. Ins. Hym., IV, p. 170, n. 1, 


Ophion mundus Say, Compl. Writ. Th. Say, II, p. 695, n. 3......... 1859. 
Exochilum mundus Norton, Proc. Ent. Soc. Phila., p. 360, n. 10...1863. 
rh ‘* Cresson, Proc. Acad. Nat. Sci. Phila., p. 375, 


This species was placed in the Genus -:xvochtlum by Norton, 
and his action has been accepted by all later writers. 
Ophion nigrator Fabr. 
LAG ON nigrator Fabricius, Syst. Piez., p. 140, n. 46.................665 1804. 


Olivier, Encycl. Meth., Ins., VIII, p. 517, n. 56...1811. 
Ichneumon planator Thunberg, Bull. Reed Sci. St. Petersbourg, 


VEDE, (Ps 259. . ves, vasons Guncen cee ae ee 1822. 
me he Thunberg, Mém. Acad. Sci. St. Petersbourg, 
1, Gh o as Uae ae mern Oni NGM MB PRE EAS A roc 1824. 


Ophion nigrator Dalla Torre, Cat. Hym., III, p. 196, Amer. Mer..1901. 
“ oe Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 32, 


Flavous,; antenne tlack; wings fuscous. 


Habttat.—Amer. Merid. 


Small; head flavous; antenne, three ocelli and vertex, black; thorax 
rather flat, flavous, immaculate. Abdomen long, petiolate ; apex com- 
pressed, flavous, shining ; ovipositor short, incurved. Wings fuscous, 
feet flavous. 


This description is too brief to be distinctive. 
Ophion obscurus Fabr. 

Taschenberg* records this species from Illinois, North 
America, and Mendoza, South America. It is a well-known 
Old World species, and as no other record of its capture 
exists it is probably due to an erroneous determination. 


* Zeits. f. d. Ges. Naturw., 46, p. 426, n. 5, 1875. 
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Ophion pallipes Br. 


Ne pallipes Brullé, Hist. Nat. Ins. Hym., IV, p. 144, n. 15..1846. 
‘¢ Taschenberg, Zeitschr. f. d. Ges. Naturw., 12, p. 


AD TAMIIM Ree ea eon ss te weretecneceteccetascersetiensseasao 1875 

“ pallidipes Dalla Torre, Cat. Hym., III, p. 197...............+ 1901. 
oe oe Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 32, 

PW LOZ since se sacecsoccrs ta cse cece rete acer ncesta sen accor 1905. 


Dark ferruginous, tibie and tarsi red, wings flavia ; base of meta- 
thorax hollowed out. 

Length, 20 mm. 

It is dark ferruginous with the legs and tarsi yellowish-red, and the 
segments of the abdomen bordered with black from the third. The 
hooks of the tarsi are black; the trochanters and trochantines yellow- 
ish-red; the wings are washed with yellow, with the nervures brown 
and the stigma yellowish-red; the median discocubital nervure is 
nearly biangular with an internal prolongation ; the discoidal cellule 
is nearly as broad as long. 

The lobes of the mesothorax are distinct, a little raised and slightly 
canaliculate. The metathorax is surmounted by two slightly sinuous 
projecting lines (carinz) which divide it into three regions, of which 
the first is strongly excavated at the base with a longitudinal furrow, 
the second divided into three parts by two parallel, longitudinal lines, 
the third and last slightly longitudinally wrinkled. The first region 
alone is distinctly punctured. 


Type.—Location unknown. 

This description seems to lack the distinctive characters 
necessary for its recognition. 

Distribution.—Brazil (Prov. des Mines). 


Ophion pennator Fabr. 


peor pennator Fabricius, Syst. Piez., p. 135, n. 24............cee000 1804. 
rr Olivier, Encycl. Meth., Ins., VII, p. 513,n. 30...1811. 
Ichneumon pellator Thunberg, Bull. cad) Sci. St. Petersbourg, 
WITT 32022... sermrenaeeanseeease ewes es ns)at 1822. 
a i Thunberg, Mém. Acad. Sci. St. Petersbourg, 
TR ara SLAMS: 25 Abe oh mioey eee nae cient Meet anmaneieeecs 1824 
‘«  pennator Cresson, Trans. Amer. Ent. Soc., VI, p. 209..1877. 
Ophion s Dalla Torre, Cat. Hym., III, p. 197, Amer., 
GeOLn Gai. 2: ccscecsssteemseseaestesuestcetiscavasicesensese ‘1901. 
ce os Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 32, 
Te EB 22k, Senwews a cavemanenececmas een ceea mans Se salsiet 1905 


Rufous ; head and anus black, wings tuscous. 
Habitat.—Amer. Merid. 


TRANS. AM. ENT. SOC., XXXVIII. 


168 AMERICAN HYMENOPTERA. 


In structure and size entirely like O. pugillator ; head with antennze 
black; thorax fuscous, immaculate. Abdomen compressed, falcate ; 
apex truncate, black; ovipositor short, exserted. Wings fuscous, with 
two small hyaline spots in the anterior part. 

Olivier gives a similar description, but Mr. E. T. Cres- 
son believes that it “is probably Tvragus exesorius Br.” 


Ophion quadrator Fabr. 


ii. guadrator Fabricius, Syst. Piez., p. 137, n. 32.........sccccsees 1804. 
i Olivier, Encycl. Meth., Ins., VIII, p. 514, n. 39,.1811. 
Ichneumon quadrator Thunberg, Bull. Ala: Sci. St. Petersbourg, 


VIEL, Bis 202.5 ec avdesenestinscgtsch cose ss saceeeeeneees 1822. 

ae ty Thunberg, Mém. Acad. Sci. St. Petersbourg, 
EX, Pe) Sh uihs cede scetaanenvetnsssianss eee 1824. 

Ophion op Dalla Torre, Cat. Hym., III, p. 198, Amer. 
MET. scsearkensthcrweedbecconat cays diane seeatnaameeeaae 1901. 

oe a Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 
32, 0. LOB asanvsnces pseu esas sinaves tune ace 1905. 


Fiavous ; second abdominal segment black, apex of wings black. 


Habttat.—Amer. Merid. 


Smaller than the preceding, O. dimidiator. Head flavous; antennz 
black, the first segment flavous. Thorax immaculate flavous. 
Abdomen petiolate, falcate, slender; the first segment obscure ferru- 
ginous, the second black, the third black above, the rest flavous. 
Wings hyaline, apex black ; feet flavous, the posterior black. 


This description is too indefinite to make recognition pos- 


sible. 
Ophion quezestor Fabr. 
Ophion questor Fabricius, Syst. Piez., p. 132, n. 6......s-..-ssseeseeehe 1804. 
ae AS Olivier, Encycl. Meth., Ins., VIII, p. 510, n. 10....1811. 
Ichneumon questor Thunberg, Bull. Acad. Sci. St. Petersbourg, 


VILL, | Pie 259 \csvssannndaswanaccdnersvisens cuaceeseeeae 1822. 

a re Thunberg, Mém. Acad. Sci. St. Petersbourg, 
EX, Pic BOT iccdcpwos deci sisensessnccsnvess comet e eee 1824. 

Ophion 2 Dalla Torre, Cat. Hym., III, p. 198, Amer. 
MOTs iicccecccevescse canes sess caceacceuaecaene cnccsnteeenete 1901. 

= Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 
32, Mh. WOO wiwscdeccscecanaaadcanapaeses oneness 1905. 


Flavous ; thorax with three oval raised fuscous tubercles. 


Habitat.—Amer. Merid. 

A little smaller than Zutews. Head flavous; antennze darker, the 
first segment flavous; thorax flavous, with three anterior, raised, 
oval fuscous tubercles; abdomen petiolate, falcate, favous, apex trun- 
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cate; dark, the exserted ovipositor very short; wings hyaline; feet 
flavous. 
This description is too incomplete to make recognition 


possible. 
Ophion relictus Fabr. 


meaion aes Fabricius, Ent. Syst. Suppl., p. 236, n. 5............ 1798. 
* SYSEs Piezi, Pp. ISS i meee ecsecscdosccct- 1804. 
. ** Olivier, Encycl. Meth., Ins., VII, p. 511, n. 18....1811. 
Ichneumon relictus Thunberg, Bull. Acad Sci. St. Petersbourg, 
WAULD it 262: 5,.s wos oeccsnn cose eteenamesse eee eeaeeneewes 1822. 
ne a Thunberg, Mém. Acad. Sci. St. Petersbourg, 
PC SU Aesc sv ccuaclestcutcae ee csem ee reean cbt sneatn cd ane 1824 
Anomalon A Norton, Proc. Ent. Soc. Phila., I, p. 360, n. 
PO ris ieee anda ccd bd eeveteenee eee noteee te a han 1863 
a relictum Provancher, Nat. Can., XI, p. 143, n. 3, fig. 
Dee ineislacabuv as od seub ac hense nage semen aU aRR RE Sena 1879. 
os os Provancher, Faun. Ent. Can., Hym., p. 357, 
FE Dy HSS ST a cevennecsvuacadster saeccmane nance: cae sadenk 1883. 
s 2). Dalla-Porre; ‘Cat. Lym, Dip. 169 ee oecnces ces 1901. 


This species was placed in the Genus Anomalon by Norton, 
and his action has been accepted by all later writers. 


Ophion spinator Fabr. 


enon Kpueotor Wabricius, Syst. Piez, pi 138,009 Boccccss.cesscacesceope 1804. 
ER Olivier, Encycl. Meth., Ins., VIII, p. 515, n. 46...1811. 
Ichneumon spinator Thunberg, Bull. Wena Sci. St. Petersbourg, 


ELH 92 ZOD: . 5. naaeckaenae eee eater toe oan: 1822. 
me ny Thunberg, Mém. Acad. Sci. St. Petersbourg, 
: 1. CE) 2 ears fe eR eR SAREE ir acer Go be Or eR 1824 
Ophion ‘‘ Dalla Torre, Cat. Hym., III, p. 199, Amer. 
IMS eile os deadaesease usen em ee seen en eat aot ee eee 1901 
rs ““  Szepligeti, Gen. Ins., Hym., 34me Fasc., p. 32, 
Te eoak se hestseswdacese seescemeaee mdkacc ten ccen ceucees, 1905 


Posterior of the thorax and base of the abdomen black, posterior femora 
one-toothed 
Hlabitat.— Amer. Merid. 


Smaller than the preceding (O. deztator), head dark red, antennze 
black; thorax red in front, black behind; abdomen petiolate, falcate, 
the first and second segments black, the rest red; ovipositor exserted, 
black. Wings white, with a black marginal spot. Feet rufous, the 
posterior femora with a small acute tooth. 


I fail to recognize this description as that of any Ophion I 
have seen. 
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Ophion undulatus Grav. 


Taschenberg* records this species, now placed in the 
Genus Allocamptus, from Brazil, and North America, taken 
from Saturnia (Samia) cecropia. It is a well-known Old 
World species, and as no other record of its capture in 
America exists, the determination was probably erroneous. 


* Zeitsch. f. d. Ges. Naturw., 46, p. 430, n. 12, 1875. 
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EXPLANATION OF PLATES. 


The figures on the following plates were prepared by the 
author as camera lucida drawings, and lack of bilateral sym- 


wed. 
PLATE I. 
FIG. 
. Side view of thorax of Ophion | b4 
bzlineatus. c 
. prothorax. cl 
. collar. eZ 
. lateral projection. c3 
. insertion of abdomen. d 
. anterior coxa. 
. mesothorax. 
. Mesonotum. 
. mesopleuron. h 
. transverse furrow. pe 
. scutellum. pw 
. metathorax (proper). t 
. postscutellum. FIG. 
. metapleuron. 4 
. metathoracic epimeron. 
. Median segment or meta- af 
thorax (of descriptions). cf 
. insertion of head. cl 
. median coxa. e 
. posterior coxa. m 
. tegula. oc 
Vv 
. Abdomen of Ophion bilinea- | sie. 
- tus (female). 5 
. abdominal plates. 
 eeret: 4-7 
. Ovipositor. ce 
. sheath. cla 
Pp 
. Dorsal view of thorax of | Fic. 
Ophion bilineatus. 6 
. prothorax. 
. collar. op 
. lateral projection. 1 
. insertion of abdomen. FIG. 
. anterior wing. 7 
. mesothorax. ti 
. mesonotum. tic 
. mesopleuron. ta 
. transverse furrow. tac 


metry is therefore due to the angle at which the object was 


. scutellum. 

. metathorax (proper). 

. postscutellum. 

. metapleuron. 

. metathoracic epimeron. 

. metathorax (of descriptions) 


or median segment, show- 
ing three transverse 
carine. 


. insertion of head. 
. posterior coxa. 

. posterior wing. 

. tegula. 


. Front view of head of O. 


btlineatus. 


. antennal fossa. 
. clypeal fovez. 
. clypeus. 

. eyes. 

. mandibles. 

. ocelli, 

. vertex. 


. Apex of abdomen of O. 6z/i- 


neatus (male). 


. abdominal plates. 
CELE 

. claspers. 

. penis. 


. Cocoon of Exicospilus pur- 


gatus. 


. opening. 
= lid: 


. Cleaning apparatus. 
. tibia. 

. tibial comb. 

. first tarsal segment. 
. tarsal comb. 
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PLATE II. 
FIG. FIG. 


8. Wingsof O. dilineatus. Veins 
and cells named according 
to Cresson. 


Veins: 
a. anal. 
ap. appendix. 
b. basal. 
c. costal. 
cu. cubital. 
d. discoidal. 
de. discocubital. . 
fh. frenal hooks. 
m. median. 
np. nervus parallelus (of Szepli- 
geti). 
pm. posterior margin. 
r. radial or marginal. 
Tl. basal half of radial or mar- 
ginal. 
r2. apical half of radial or mar- 
ginal. 
rel. first recurrent. 
re2. second recurrent. 


s. stigma. 
sc. subcostal. 
sd. subdiscoidal. 
sm. submedian. 
te. transverse cubital. 
tm 1. transverse median or nervu- 
lus. 
tm 2. transverse median or nervel- 
lus. 
Cells : 
. median or costal. 
submedian. 
anal. 
. discoidal. 
second discoidal. 
third discoidal. 
. radial or marginal. 
. submarginal or cubital. 
. second apical. 
. first apical. 
. first discoidal. 
. second discoidal. 


— 


_ 
i) 


9. Anterior wing of Thyreodon cyaneus. © 
10. Posterior wing of Eremotylus macrurus. 


n, abmormal vein. 


1l. Front view of head of Ophion abnormis magniceps. 
12. Anterior wing of Hxicospilus concolor. 
13. Anterior wing of Eremotylus angulatus. 


FIG. PLATE III. 


14. Anterior wing of Axicospilus cubensis. 

15. Anterior wing of Ophion abnormis (with abnormal appendix). 
16. Anterior wing of Hremotylus texanus. 

17. Wings of Ophiopterus ferrugineus. 

18. Metathorax (median segment) of Ophiopierus ferrugineus. 

19. Anterior wing of Exicospilus purgatus. 

20. Anterior wing of Ophion abnormis magniceps. 


21. Cocoon of Thyreodon morio. 


l, exit opening. 


22. Anterior wing of Axicospilus thoracicus. 
23. Anterior wing of Huicospilus purgatus arcuatus. 
24. Anterior wing of Enicospilus flavus. 


Tie Tchabamen Mice at ‘America belonging to e 1 
Ophionini. By Charles W. Hooker, Ph.D, ._ 


(Extras issued to the author June 12, 1912.) _ 
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EXPLANATORY NOTE. 


On account of the length of the following paper, it has 
been found necessary to publish it in ¢wo parts. All the 
plates will appear at the end of the second part in Volume 
XXXIX, and to prevent confusion with plates of other 
papers in Volume XXXVIII, only the figure numbers (which 


are consecutive), are given in the text of the first part. 
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' THE BOMBID OF THE NEW WORLD. 
BY HENRY J. FRANKLIN, 


Of the Massachusetts Agricultural College, Amherst, Mass. 


INTRODUCTION. 


In June, 1908, a synopsis of the American species of Bom- 
bus and Psithyrus north of the northern boundary of Mexico 
was presented by the writer as part of a thesis for the degree 
of Doctor of Philosophy. .Since that time the work on these 
two genera has been extended to take in all the New World 
species at present known. ‘The work as a whole has, for the 
most part, been done under the supervision of Doctors Charles 
H. and Henry T. Fernald, and the writer here wishes to ac- 
knowledge his obligations and express his gratitude to these 
able teachers and investigators for their aid, guidance and 
encouragement. 

This monograph is based upon the examination and care- 
ful study of about fifteen thousand North American and one 
thousand South American specimens, comprising the entire 
bumble-bee collections of the Massachusetts Agricultural Col- 
lege, New Hampshire College, Montana Agricultural College, 
Museum of Comparative Zodlogy, Leland Stanford Jr. Uni- 
versity, Agricultural College of the University of Minnesota, 
United States National Museum, American Museum of Nat- 
ural History, Boston Society of Natural History, also the 
entire Pennsylvania State collection and the greater part of 
the collections of the American Entomological Society, the 
North Carolina Agricultural College and the Colorado A gri- 
cultural College, besides several private collections. 

The writer is deeply indebted to many persons for assist- 
ance rendered in various ways. Some have loaned litera- 
ture and provided scattering references. Others, through the 
kindness of the Doctors Fernald in assuming responsibility 
for loaned specimens, have loaned material for study. For 
such favors the writer wishes to thank very heartily the fol- 
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lowing gentlemen: Messrs. J, C. Crawford, H. L. Viereck, 
E. T. Cresson, Sr., Wm. Beutenmiiller, J. C. Bridwell, and E. 
Daecke, Prof. T. D. A. Cockerell, Prof. R. A. Cooley, Prof. 
C. W. Johnson, Judge P. G. Bolster of Boston, Dr. Heinrich 
Friese of Germany, Prof. H. A. Surface, Prof. Franklin Sher- 
man, Jr., Prof. V. L. Kellogg, Prof. E. S. G. Tithsserorm 
C. P. Gillette and Prof. E. D. Sanderson. Gratitude is hereby 
also expressed to Dr. Henry Skinner for the privilege of 
studying the types and other material in the collection of the 
American Entomological Society, to Mr. Samuel Henshaw 
for the privilege of examining the bumble-bee collection of 
the Museum of Comparative ZoGlogy and for assistance with 
literature, to Dr. L. O. Howard for the privilege of studying 
the types in the collection of the United States National Mu- 
seum and for the loan of the rest of the bumble-bee material 
in that Museum, to Prof. C. P. Lounsbury of Cape Colony 
for gathering information concerning the growing and seed- 
ing of red clover in South Africa, and to Prof. W. W. Frog- 
gatt of New South Wales for information concerning the 
growing and seeding of red clover in Australia, and concern- 
ing the attempted introduction of bumble-bees into that coun- 
try. Indebtedness to the three following gentlemen, who, 
since this aid was given, have closed their earthly labors, is 
also acknowledged: Dr. James Fletcher and Dr. W. H. Ash- 
mead for the loan of specimens, and Colonel C. T. Bingham 
for information concerning the types deposited in the British 
Museum. 

Practically all of the types of species described by the New 
World workers on this group have been seen and carefully 
examined by the writer, and considerable effort has also been 
put forth to gain more definite knowledge concerning the 
types of New World species which have been described by 
European workers and deposited in European museums. 

The bibliographies of the genera and subgenera have been 
made as full and complete as any future worker on the group 
will probably wish to have them, and no pains have been 
spared to make the bibliography of every species included 
in this paper absolutely complete. The writer has himself 
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read nearly every reference included in these bibliographies, 
and the few which he has been unable to see are marked with 
asterisks. References which have been seen and are placed 
with doubt are marked with an interrogation point. 

A large amount of information has been collected which it 
is impossible to include in this paper because the pressure 
of other work does not, at present, allow time to put it into 
shape for publication. The writer intends, however, to later 
prepare and publish another paper on the New World Bom- 
bidze which may be looked upon as a supplement to the 
present work. That paper will probably deal principally 
with methods of collecting nests, with the life histories, 
habits and natural enemies of the two genera and with the 
phylogeny of the family and of its groups and species as 
shown by paleontology, by comparative morphology and by 
distribution. 

It is hoped that future workers on this family will go slow 
in describing new North American species for, if such spe- 
cies exist, they are certainly very few. It should be borne 
in mind that the bumble-bees are conspicuous insects, and 
that the North American species have received much atten- 
tion from entomologists. In this conuection, the fact should 
be noticed that most of the recently described species of this 
continent are not, in the writer’s opinion, valid. To specify, 
none af Ashmead’s species and only one of Cockerell’s and 
one of Morrill’s are so considered in this monograph, and 
moreover, out of about eleven species captured north of the 
northern boundary of Mexico and described as new, either 
heretofore or in this work by the writer himself, only three 
can be considered as being valid and distinct beyond ques- 
tion. South and Central America should, however, be more 
productive of new forms and, in both continents, there is 
need of much investigation concerning the distribution and 
nesting habits of the various speceies, and it is hoped that 
this paper will give an impetus to such studies. 

The writer has experienced much difficulty in describing 
the colors exhibited by the pile of the various species, and 
future workers on the group, when using this paper, must 
make allowance for this. 
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HISTORY OF BOMBID. 


All the older Hymenopterists included the species of Bom- 
bus and Psithyrus in the great genus AZzs, and they were re- 
tained there until after Kirby and a few others had noted the 
peculiar habits of Bombus and had published descriptions of 
the principal characters in which they differ from Apzs and 
other bee genera, and had in entomological literature called 
them Bombinatrices. In1802, Latreille established the genus 
Bombus to include indiscriminately both the true bumble-bees 
and the guest bumble-bees. William Kirby (in 1802) was 
the first to observe the more noticeable structural differences 
between the females of the true bumble-bees and of their inqui- 
lines, but he did not know anything of the habits of the latter. 
Illiger in 1806, followed by Dahlbom in 1832, made a second 
division of the bumble-bees to contain the species the females 
of which were without corbicule. Lepeletier, in 1832, made 
a genus of this division, giving it the name Pszthyrus, and in 
the same paper indicated a parasitic or inquilinous habit for 
the species to be placed in it. Two years later, Newman, 
probably in ignorance of the fact that a name had already 
been given, gave the genus the name Afathus. ‘These two 
names have both been much used by later workers on this 
family, and it is only comparatively recently that the name 
Psithyrus has become firmly established and constantly used. 
Moreover, some authors continued to place these species in 
Bombus for many years after the name Pszthyrus was given. 
Greene placed them in Bombus in 1860 and Gerstdecker did 
likewise as late as 1869. Frederick Smith used the name 
Apathus, as he considered that Pszthyrus had been preoc- 
cupied by Hiibner in 1816 for a genus of Lepidoptera. Hiib- 
ner, however, did not use the name Pszthyrus, his spelling 
having been ‘‘ Psithyros.’’ Touching on this close similarity 
of names, the International Code of Zodlogical Nomencla- 
ture, in its recommendations under Article 36, says, “It is 
well to avoid the introduction of new generic names which 
differ from generic names already in use only in termination 
or in a slight variation in spelling which might lead to con- 
fusion. But when once introduced such names are not to be 
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rejected on this account.’’ Pszthyrus must, therefore, be 
used as the correct name for the genus of “ guest bumble- 
bees.”’ 

This family of bees, the genus Bombus especially, has 
probably received more attention from entomologists than 
has any other, the Apidz excepted. This has been due, 
for the most part, to a certain conspicuousness caused by 
size and abundance. Their social habits have also induced 
much special study. Among the more prominent European 
workers on the classification of the family, the following 
may be particularly mentioned: Fabricius, Latreille, Kirby, 
Dahlbom, Lepeletier, Illiger, Nylander, Schenck, Thomson, 
Smith, Gerstdecker, Morawitz, Kriechbaumer, Schmiede- 
knecht, Radoszkowski, Handlirsch and Friese. The work 
of Schmiedeknecht has been of especial importance, as he 
was the first to really bring order out of chaos among the 
European species which had become badly mixed up princi- 
pally on account of an even more remarkable variation of 
color characters than that exhibited by the American species 
in general. In America the pioneer work of Cresson has 
been the most important and the most accurate of all. Sev- 
eral other American workers have, however, contributed 
much of value. Among these may be mentioned Provan- 
cher, Greene, Cockerell, Ashmead, Viereck, Robertson, 
Titus, Crawford, Swenk and Morrill. Of American workers, 
Putnam, Cresson and Packard have published considerable 
of value on the habits of the Bombidz, but the most im- 
portant work along this line has been done by Europeans, 
among whom we may particularly mention Hoffer, Hiiber 
and Reaumur of the older writers, and Schmiedeknecht, 
Friese, Wagner and Buttel-Reepen of those more recent. 

Several attempts have been made to divide the genus 
Bombus up into natural groups or sections and to indicate 
to some extent the relationship of its species. Except the 
work of General O. Radoszkowski and of Robertson, along 
this line, all such attempts have, up to this time, been but 
little better than guesswork. All, except Radoszkowski and 
Robertson, have based their conclusions concerning relation- 
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ship very largely on coloration and similarity of general ap- 
pearance. A knowledge of the great color variation shown 
by many species of this group should be enough to condemn 
coloration as a basis for determining relationships with cer- 
tainty. It is probable that those who have depended on 
coloration in such classifications have, in most cases at least, 
been compelled to depend on that or nothing because of lack 
of material, especially of males, for dissection. It is particu- 
larly desirable to know the characters of the male genitalia 
in judging relationships, but other structural characters should 
be considered in connection with them. In this paper, the 
work of Radoszkowski has been followed as far as possible, 
in the naming of the natural groups and also, for the most 
part, in the naming of the accessory male genital organs. 
Unfortunately, Robertson’s division of the genus into Bom- 
bus and Bombias is not likely to stand the test of critical 
study for reasons given in another place. 


THE FAMILY BOMBIDE. 


Bombinatrices Kirby, Mon. Ap. Angl., I, 1802, p. 200 and II, p. 317. 

Bombides Lepeletier, Hist. Nat. Insect, I, 1836, p. 436 and Pszthyri- 
des Lepeletier, ibid, II, 1841, p. 423. 

Bombide Greene, Ann. Lyc. Nat. Hist. N. Y., 1862, p. 168. 

Bombina Thomson, Opusc. Ent., I, 1869, pp. 7 and 11. 

Bombide Schmiedeknecht, Apidze Europaez 1882-1884 (pp. 11, and 
13, and 263) and Psithyride Schmiedeknecht, ibid (p. 12, 
and 14, and 390). 

Bombine Friese, Die Bienen Europa’s (Apide Europaez) nach ihren 
Gattungen, 1895-1897 and Psithyrine Friese, ibid. 

vs Dalla Torre, Cat. Hym., X, 1896, p. 503, and Pstthyrine 

Dalla Torre, ibid, p. 565. 

Bombide Ashmead, Proc. U. S. N. M., XXIII, 1901, p. 191 and Psz- 
thyride Ashmead, ibid, p. 192. 

= Ashmead, Trans. Amer. Ent. Soc., XXVI, 1899, pp. 54 and 

57, and Psithyride Ashmead, ibid, pp. 54 and 58. 

Bombine Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, p. 176. 

Bombide Viereck, Trans. Amer. Ent. Soc., XXIX, 1902, p. 44 and 
Psithyride Viereck, ibid, p. 45. 

Bombing Schmiedeknecht, Hym. Mitteleurop., 1907, p. 22, and Psz- 
thyride Schmiedeknecht, ibid., p. 23. 

Bombide Viereck, Trans. Amer. Ent. Soc., XXXII, 1906, pp. 224, 238, 
240, 242, 245. 
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Bombide Lovell, Ent. News, XVIII, 1907, p. 196. 
os Swenk, Ent. News, XVIII, 1907, p. 294. 
ef Cockerell, Ann. and Magaz. Nat. Hist., Ser. 8, Vol. II, 1908, 
pp. 325 and 326. 


Dalla Torre, in his ““Catalogus Hymenopterorum,”’ classifies 
the bees or Anthophila (flower pollenizers) under fourteen 
subfamilies of the great family Apide. This arrangement 
is the same as that proposed by Friese, and is, in most re- 
spects, similar to the one previously proposed by Schmiede- 
knecht and to the one followed later by Ashmead, except 
that Schmiedeknecht and Ashmead placed the family Apidz 
(in the large sense) in the position of a superfamily, and 
made the subdivisions to rank as families. In Friese’s and 
Dalla Torre’s arrangement, the genus Bombus was placed in 
the subfamily Bombinz and the genus Pszthyrus in the dis- 
tinct subfamily Psithyrinz (established by Shenck in 1859). 
Lepeletier considered Bombus as belonging to a family dis- 
tinct from Pszthyrus. Greene described species of Bombus 
and Psithyrus indiscriminately as Bombus. Schmiedeknecht, 
in his earlier work, and Ashmead looked upon Bomébus and 
Psithyrus as belonging to separate families of codrdinate 
rank with the other families of the Apoidea as recognized by 
them—Bombide and Psithyride. Robertson placed Bombus 
and Psithyrus together in the subfamily Bombinz. Schmie- 
deknecht, in his last comprehensive work on the Hymenop- 
tera, placed Bombus and Psithyrus in the separate and distinct 
subfamilies, Bombinz and Psithyrinz of the great family 
Apide. Viereck, followed later by Lovell, Swenk and Cock- 
erell, placed Bombus and Pszthyrus together in the family 
Bombide, but did not apparently recognize them as forming 
separate groups of subfamily rank. After careful study of 
the characters of the two genera and a comparative study of 
the characters and relationships of other bee genera, I am 
convinced that Viereck’s arrangement, of all those thus far 
published, most nearly expresses the true relatiouship of the 
two genera, and that we must look upon them as being simply 
two comparatively closely related genera of the family Bom- 
bide, if we are to adopt Ashmead’s general classification of 
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the Hymenoptera into superfamilies. I do not consider that 
they should be given even separate subfamily rank. 

May I here cite the relationship of two other genera, as ex- 
pressed in Dalla Torre’s and Ashmead’s classification, in sup- 
port of my belief that Bomébus and Psithyrus should be placed 
in the same family? Both Friese and Dalla Torre placed 
the genera Melipona and Afzs together in the subfamily 
Apinz, and Ashmead included them both in the family Apidze 
(in the restrictedsense). To be sure, in their habits the spe- 
cies of Melifona are more like those of Agpzs than those of 
Psithyrus appear to be like those of Bombus, but Pstthyrus is 
structurally far more like Bombus than is Melipona like Apis. 

Centris and Eucera are evidently, from their structure, much 
less closely related than are Bombus and Pszthyrus, yet Ash- 
mead did not consider it necessary to place them in separate 
groups of subfamily rank in the family Anthophoride, neither 
did Dalla Torre place them in separate subfamilies of the 
great family Apide. I might cite numerous other examples 
showing the inconsistency in placing Bombus and Psithyrus 
either in separate families or in separate subfamilies. Those 
who have so placed them have evidently been led to do so 
by the general differences in habit between the two genera 
rather than by structural differences. 


CHARACTERS ON THE BOMBIDA. 


The family Bombide, as extended to include Pszthyrus, 
may be briefly described as follows: 


Medium to large, robust bees with oblong bodies and a rather dense 
covering of hair. Head subtriangular. Antenne geniculated, filiform, 
longer than the head. Ocelli placed in a slight curve on the vertex. 
Malar space (except in some males) ample. Clypeus not carinate. 
The tongue long and slender, reaching considerably beyond the 
propodeum when fully extended; the labial palpi four segmented and 
the maxillary palpi normally two segmented. Labrum transverse. 
Mandibles of female stout, and grooved exteriorly towards their apex ; 
those of the male two-toothed and heavily bearded exteriorly on 
their lower sides. Front wings large (these insects are capable of long 
and rapid flight) with the marignal cell as long as the three cubital 
cells united. The first cubital cell nearly divided by a distinct (rarely 
indistinct) but delicate, oblique streak or nervure; the second cubital 
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cell much narrowed towards the marginal, receiving the first recurrent 
nervure about the middle; the third cubital narrowed towards the 
marginal, receiving the second recurrent nervure near its apex. Scu- 
tellum semicircular, rounded off posteriorly and not projecting strongly 
over the median segment. Hind metatarsi of the female more or less 
strongly dilated, Hind tibiz with two apical spurs. Claws bifid. 
Abdomen robust in form, truncate at base and convex above, pointed 
at apex in females and rounded in males. The females provided with 
a strong sting. 


TABLES OF GENERA. 
Females. 


Hind tibiz convex and well covered with hair without; each side of 
the apical portion of the hypopygium with a noticeable eleva- 
LLOMMOL CATIMA sree eee asus adi, ce CuUk voz semana oe Smeets Psithyrus. 
Hind tibiz flat or concave and, for the most part, bare on their outer 
sides, their fore and hind borders fringed with long hairs 
forming pollen baskets; apical ventral abdominal segment 
without lateral elevations ......s.tecseveccouaneeeeaeeaneers. Bombus. 


Males. 


Volsella and squama of genitalia membranous; face always densely 
covered with black pile with which there is usually no ad- 
mixture of yellow hairs ; outer surface of hind tibiz, in most 
species, well covered with pile throughout....... Psithyrus. 

Volsella and squama of genitalia corneus ; a good share of the species 
with face bearing a noticeable amount of yellow pile; outer 
surface of hind tibiz in most species more or less bare. 

Bombus. 


Genus BOMBUS Latreille. 


Apis Linnzus and other authors (in part). 
Bombus Latreille, Hist. Nat. Crust. and Insect, III, 1802, p. 385 (in 
part). 

‘“ Latreille, Hist, Nat. Fourmis, 1802, p. 436 (in part). 

‘* Fabricius, Syst. Piez., 1804, p. 342 (in part). 
Bremus Panzer, Fauna Insect. German. VIII, 1805 (in part). 
Bombus llliger, Magaz. f. Insektenk., V, 1806, p. 158 (in part). 
Bremus Jurine, Nouv. meth. class. Hymen. 1807, p. 259 (in part). 
Bombus Leach, Brewster Edinb. Encycl., 1815, 4, Vol. 9, p. 1. 

‘“ Dahlbom, Bombi Scandin., 1832, p. 23, Div. I. 

“*  Lepeletier, Ann. Soc. Ent. France, I, 1832, p. 366.. 

“* Westwood, Intr. Mod. Class. Insect. II, 1840, p. 280. 

““ Smith, Cat. Bees of Great Britain, 1855, p. 207. 
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Bombus Greene, Ann. Lyc. Nat. Hist. N. Y., VII, 1862, p. 168 (in 
part). 
‘* Cresson, Proc. Ent. Soc. Phil., III, 1863, p. 83. 
‘* Thomson, Opusc. Ent., I, 1869, pp. 7 and 12. 
‘* Schmiedeknecht, Apidee Europez, 1882-1884, p. 263. 
‘* Provancher, Faun. Ent. Can., II, 1883, pp. 728 and 733. 
‘« Friese, Die Bienen Europas (Apide Europaez), 1895-97. 
‘* Ashmead, Trans. Amer. Ent. Soc., XXVI, 1899, p. 57. 
‘* Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, p. 176. 
‘* Schmiedeknecht, Hym. Mitteleurop., 1907, p. 24. 


Type of genus.—Bomobus terrestris (L.), established by Latre- 
ille when he described the genus. 

Common names.—Species of both Bombus and Psithyrus are 
commonly known as ‘‘ Humble-bees”’ or “‘ Bumble-bees ”’ in 
England. They are also sometimes called ‘‘ Dumbledors”’ 
in portions of that country. In the United States they are 
everywhere known as “ Bumble-bees.’’ These names are 
all somewhat similar, and were originally given to these in- 
sects on account of the humming sound they make in flight. 
The German name “Hummel” and the French “‘ Bourdon” 
have similar origins. 


GEOGRAPHICAL DISTRIBUTION. 


Species of Bombus are present on all the great land areas 
of the globe, except Australia. Prof. W. W. Froggatt, Gov- 
ernment Entomologist for New South Wales, after giving, in 
a letter written in 1910, a brief account of the various intro- 
ductions of &. ¢erristris into that colony, states that all these 
introductions appear to have been unsuccessful. He also 
states that he does not “think there is a live bumble-bee in 
Australia.” 

In Africa these insects are confined entirely to the moun- 
tainous region north of the Sahara Desert, there being three 
or four species in Algeria and Morocco. ‘The great deserts 
stretching across this continent appear to form as effective 
a barrier against the southward distribution of bumble-bees 
as would the great oceans themselves. 

On the remaining continents, however, Bombi are widely 
distributed and appear to be present everywhere, except 
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where lakes or deserts or very arctic climates make existence 
for them impossible. 

Oceanic islands are often entirely without Bombi in the 
tropics of the Western Hemisphere, even when lying compa- 
ratively near the mainland. In this connection we may note 
that the temperate zone, Aleutian and Pribilof Islands, though 
scattering far out to sea, are supplied with bumble-bees, 
while Cuba, Haiti, Porto Rico, and probably most of the 
other West Indian Islands do not have them at all. It is 
doubtful. however, if the Falkland Islands have bumble-bees. 
Most European and Oriental islands, whether temperate or 
tropical, if not at a prohibitive distance from the mainland, 
have more or less Bombi. We may note in support of this 
that Bombi have been recorded with certainty from the fol- 
lowing islands. 

1. Oriental: Japan (numerous species), Formosa, Philippines, Su- 
matra, Java, 

2. European: Great Britain (many species), Ireland, Madiera, Ca- 
nary, Sardinia, Corsica, Sicily. 

The islands lying near the continent of Australia have, of 
course, no bumble-bees, except where they have been intro- 
troduced by man (New Zealand). 

In tropical regions of the Western Hemisphere, even at 
the equator, the genus Bombus has adapted itself to all alti- 
tudes, from sea-level well up toward the snow line of the 
lofty mountains. In this connection, the following records 
from close to sea-level are interesting: B. nigern.sp. and B. 
brevivillus n. sp. from Pernambuco, Brazil; B&B. emilie D. T. 
from Bahia, Brazil; 2B. zucarum n. sp. from Georgetown, 
British Guiana; Pszthyrus brasiliensis Smith from Para, 
Brazil. The following records from the Andes are the high- 
est New World altitudes, and possibly also the highest world 
altitudes from which bumble-bees have ever been reported: 
B. opitex from Tara, Argentina (4,000 meters altitude) and 
B. coccineus from Cuzco, Peru (13,600 feet altitude). Still 
higher altitudes of capture may some time be reported from 
the Andes and also from the Plateau of Thibet or its sur- 
rounding mountain chains, but in all other parts of the 
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world (Popocatapetl and Orizaba excepted) these records 
would be above the snow line and so pass the limits of 
bumble-bee habitation. 

In the New World and in Asia also Bombus ranges from 
the Equator (2° North Latitude in Asia, if Sumatra is not in- 
cluded) to well within the Arctic Circle. The farthest north 
records of capture are the following: 2. kzrbyellus Curt. 
from Port Foulke (787° North Latitude) and 2. polarzs Curt. 
from McCormick Bay (77° North Latitude), Greenland. _ 

In South America, B. dahlbomzi Guer. reaches the Straits 
of Magellan and is abundant there. It will probably also be 
found in Tierra del Fuego. No other species, however, ap- 
pears to be present so far south. The next most southern 
species, B. emzlig Dalla Torre, has, as yet, not been recorded 
south of Juarez, Argentina (about 38° South Latitude), 
though, as it has been reported as very abundant at Tandil, 
only about eighty miles northeast of Jaurez, it probably 
ranges to a considerable distance south of that place. How- 
ever, our records, as a whole, indicate a paucity of species 
of Bombus in the southern part of this continent as no species, 
besides dahlbomii and emilig, has been reported south of 
Buenos Aires. 

The New World species of Bombus and Psithyrus, as they 
occur in the various political divisions, are listed below. 
Gaps in the known habitat have, in this list, been filled in, 
as far as they reasonably could be, according to the author’s 
judgment of the unknown habitat based onthe known. The 
known habitat of each species is given after the specific de- 
scription. Extensive collecting will doubtless, in many cases, 
extend considerably the geographical range as at present 
known or conjectured. Hence this listing must be ‘looked 
upon as only approximately correct. However, it is prob- 
ably accurate enough to give a pretty good idea of the gen- 
eral distribution of the two genera and of their various groups 
and to indicate, in some measure, what have been the main 
factors in influencing this distribution. 
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Number 

Political Division of Genera Groups Species 
Species 

Alaska 16 Bombus |Auricomus | nevadensis. 

Dumoucheli| californicus. 

Kirbyellus | kirbyellus, stenuus. 

Terrestris occidentalis, terrestris var. 
moderatus. 

Pratorum alboanalis, edwardsii, flavi- 
frons, frigidus, gelidus, me- 
lanopygus, mixtus, pleuralis, 
sitkensis, sylvicola. 

2 Psithyrus |Fernaldz | fernalde, tricolor. 
Yukon 3 Bombus /|Terrestris | occidentalis. 
Pratorum | sitkensis, sylvicola. 
Mackenzie 3 Bombus |Pratorum | frigidus, melanopygus, sylvi- 
cola. 
Athabasca 07 Bombus |Pratorum | frigidus, melanopygus. 
British Colum-| 14 Bombus |Auricomus | nevadensis. 
bia Fraternus’ | rufocinctus. 

Borealis appositus. 

Dumoucheli| californicus. 

Kirbyellus | kirbyellus. 

Terrestris occidentalis. 

Pratorum centralis, edwardsii, flavifrons, 
frigidus, huntii, melanopy- 
gus, mixtus, sitkensis. 

6 Psithyrus | Ashtoni latitarsus, suckleyi. 

Fernaldz fernalde, tricolor. 

Laboriosus | consultus, insularis. 

Keewatin 7 Bombus |Kirbyellus | arcticus, kirbyellus, polaris. 

Pratorum frigidus, melanopygus, mixtus, 
sylvicola. 

Alberta 18 Bombus |Auricomus | nevadensis. 

Fraternus j|rufocinctus. 

Borealis borealis, appositus. 

Dumoucheli| californicus, fervidus. 

Kirbyellus | kirbyellus. 

Terrestris occidentalis, terricola. 

Pratorum edwardsii, flavifrons, frigidus, 
huntii, melanopygus, mixtus, 
sitkensis, ternarius, vagans. 

5 Psithyrus | Ashtoni latitarsus, suckleyi. 

Fernaldz tricolor. 

Laboriosus | consultus, insularis. 

Saskatchewan 13 Bombus |Fraternus | rufocinctus. 

Borealis borealis. 

Dumoucheli| californicus, fervidus. 

Kirbyellus | kirbyellus. 

Terrestris | terricola. 

Pratorum frigidus, huntii, melanopygus, 


mixtus, sylvicola, ternarius, 
vagans. 
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Number 
Political Division of Genera Groups Species 
Species 
Saskatchewan 3 Psithyrus | Ashtoni ashtoni. 
(Cont’d.) Laboriosus | consultus, insularis. 
Manitoba 9 Bombus |Fraternus | rufocinctus. 

Borealis borealis. 

Dumoucheli| fervidus. 

Terrestris' | terricola. 

Pratorum frigidus, mixtus, perplexus, 
ternarius, vagans. 

2 Psithyrus | Ashtoni ashtoni. 

Laboriosus | insularis. 

Greenland 3 Bombus |Kirbyellus | kirbyellus, arcticus, polaris. 
Labrador 6 Bombus |Kirbyellus | kirbyellus, polaris. 

Pratorum couperi, frigidus, mixtus, syl- 

vicola. 
Newfoundland Bombus |Borealis borealis. 
5 Terrestris | terricola. 

Pratorum bolsteri, couperi, frigidus. 

Prince Edward 2 Bombus |Terrestris terricola. 
Island Pratorum ternarius. 
2 Psithyrus | Ashtoni ashtoni. 

Laboriosus | laboriosus. 

New Brunswick 4 Bombus | Borealis borealis. 

and Nova Terrestris | terricola. 
Scotia Pratorum ternarius, vagans. 

3 Psithyrus | Ashtoni ashtoni. 

Fernaldz tricolor. 

Laboriosus | laboriosus. 

Quebec 13 Bombus |Fraternus | rufocinctus, separatus. 

Borealis borealis. 

Dumoucheli| fervidus, pennsylvanicus. 

Terrestris terricola. 

Pratorum couperi, frigidus, impatiens, 
mixtus, perplexus, ternar- 
ius, vagans. 

3 Psithyrus | Ashtoni ashtoni. 
Laboriosus | insularis, laboriosus. 
Ontario 16 Bombus |Auricomus | auricomus. 

Fraternus | rufocinctus, separatus. 

Borealis borealis. 

Dumoucheli| fervidus, pennsylvanicus. 

Terrestris affinis, terricola. 

Pratorum bimaculatus, couperi, frigidus, 
impatiens, mixtus, perplexus, 
ternarius, vagans. 

3 Psithyrus | Ashtoni ashtoni. 
. Laboriosus | insularis, laboriosus. 
New England 13 Bombus |Auricomus | auricomus. 
Fraternus | rufocinctus, separatus. 
Borealis borealis. 
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New England Bombus |Dumoucheli|fervidus, pennsylvanicus. 
(Cont’d.) (Cont’d.) |Terrestris jaffinis, terricola. 
Pratorum j|bimaculatus, impatiens, per- 
plexus, ternarius, vagans. 
5 Psithyrus | Ashtoni ashtoni. 
Fernaldz |fernalde, tricolor. 
Laboriosus |insularis, laboriosus. 
New York 13 Bombus |Auricomus |auricomus. 
Fraternus /rufocinctus, separatus. 
Borealis borealis. 
Dumoucheli|fervidus, pennsylvanicus. 
Terrestris jaffinis, terricola. 
Pratorum bimaculatus, impatiens, per- 
plexus, ternarius, vagans. 
ao Psithyrus | Ashtoni ashtoni. 
Fernaldz  |fernaldz, tricolor. 
Laboriosus |insularis, laboriosus. 
Pennsylvania 10 Bombus |Auricomus |auricomus. 
Fraternus jseparatus. 
Dumoucheli|fervidus, pennsylvanicus. 
Terrestris | affinis. 
Pratorum /|bimaculatus, impatiens, per- 
plexus, ternarius, vagans. 
2 Psithyrus | Ashtoni ashtoni. . 
Laboriosus |laboriosus 
New Jersey, 11 Bombus |Auricomus |auricomus. 
Delaware and Fraternus |fraternus, separatus. 
Maryland Dumoucheli|fervidus, pennsylvanicus. 
Terrestris jaffinis. 
Pratorum j|bimaculatus, impatiens, per- 
plexus, vagans (ternarius in 
Maryland). 
24 Psithyrus | Ashtoni ashtoni (in part of Maryland). 
Laboriosus |laboriosus. 
Virginia and; ll Bombus |Auricomus |auricomus. 
West Virginia Fraternus /|fraternus, separatus. 
Dumoucheli!fervidus, pennsylvanicus. 
Terrestris |affinis. 
Pratorum j|bimaculatus, impatiens, per- 
plexus, ternarius, vagans. 
2 Psithyrus | Ashtoni ashtoni. 
Laboriosus |laboriosus. 
Michigan 14 Bombus |Auricomus |auricomus. 
Fraternus /|fraternus, rufocinctus, separa- 
tus. 
Borealis borealis. 
Dumoucheli|fervidus, pennsylvanicus. 
Terrestris |affinis, terricola. 
Pratorum j|bimaculatus, impatiens, per- 
plexus, ternarius, vagans. 
3 Psithyrus | Ashtoni ashtoni. 
Laboriosus |laboriosus, insularis, 
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Number 
Political Division of Genera Groups Species 
Species 
Minnesota and| 13 Bombus |Auricomus |auricomus. 
Wisconsin Fraternus j/rufocinctus, separatus 
Borealis borealis. 
Dumoucheli|ervidus, pennsylvanicus. 
Terrestris |affinis, terricola. 
Pratorum |bimaculatus, impatiens, per- 
plexus, vagans, ternarius. 
3 Psithyrus | Ashtoni ashtoni. 
Laboriosus |insularis, laboriosus. 
Iowa, Missouri 8 Bombus |Auricomus |auricomus. 
and Illinois Fraternus /fraternus, separatus. 
Dumoucheli|fervidus, pennsylvanicus. 
Pratorum j|bimaculatus,impatiens,vagans. 
2 Psithyrus |Laboriosus |laboriosus, variabilis. 
Ohio 9 Bombus |Auricomus |auricomus. 
Fraternus |fraternus, separatus. 
Dumoucheli| fervidus, pennsylvanicus. 
Terrestris | affinis. 
Pratorum | bimaculatus,impatiens,vagans. 
1 Psithyrus |Laboriosus |laboriosus. 
Indiana 8 Bombus |Auricomus |auricomus. 
Fraternus /|fraternus, separatus. 
Dumoucheli|fervidus, pennsylvanicus. 
Pratorum bimaculatus,impatiens, vagans. 
1 Psithyrus |Laboriosus |laboriosus 
Kentucky 9 Bombus |Auricomus |auricomus. 
Fraternus |fraternus, separatus. 
Dumoucheli|fervidus, pennsylvanicus. 
Pratorum bimaculatus, impatiens, per- 
plexus, vagans. 
2 Psithyrus |Laboriosus |laboriosus, variabilis. 
Tennessee 10 Bombus |Auricomus |auricomus. 
Fraternus /|fraternus, separatus. 
Dumoucheli|fervidus, pennsylvanicus. 
Terrestris |affinis (eastern part of State). 
Pratorum j|bimaculatus, impatiens, per- 
plexus, vagans. 
2 Psithyrus |Laboriosus |laboriosus, variabilis. 
North Carolina} 10 Bombus |Auricomus |auricomus. 
Fraternus /|fraternus, separatus. 
Dumoucheli |fervidus, pennsylvanicus. 
Terrestris j|affinis. 
Pratorum bimaculatus, impatiens, per- 
plexus, vagans. 
i Psithyrus |Laboriosus |laboriosus. 
South Carolina a Bombus |Fraternus |fraternus, separatus. 
and Georgia Dumoucheli|fervidus, pennsylvanicus. 
Terrestris |affinis. 
Pratorum /|bimaculatus, impatiens. 
1 Psithyrus |Laboriosus |laboriosus. 
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Florida 4 Bombus |Fraternus j|fraternus, separatus. 
Dumoucheli| pennsylvanicus. 
Pratorum j|mpatiens. 
0 | Psithyrus 
Alabama, Lou- 5 Bombus |Fraternus fraternus, separatus. 
isiana and Dumoucheli| pennsylvanicus. 
Mississippi Pratorum bimaculatus, impatiens. 
1 Psithyrus |Laboriosus |variabilis. 
Arkansas 6 Bombus |Fraternus |fraternus, separatus. 
, |Dumoucheli|fervidus, pennsylvanicus. 
Pratorum j|bimaculatus, impatiens. 
1 Psithyrus | Laboriosus |variabilis. 
North Dakota 8 Bombus |Fraternus |separatus. 
: Borealis borealis. 
Dumoucheli|fervidus. 
Terrestris |terricola. 
Pratorum huntii, perplexus, ternarius, 
vagans. 
3 Psithyrus | Ashtoni ashtoni. 
Laboriosus |insularis, laboriosus. 
South Dakota 8 Bombus |Auricomus |nevadensis. 
Fraternus |rufocinctus, separatus. 
Dumoucheli|fervidus, pennsylvanicus. 
Pratorum huntii, ternarius, vagans. 
il Psithyrus |Laboriosus |laboriosus. 
Nebraska 14 Bombus |Auricomus |auricomus. 
Fraternus /|fraternus, morrisoni,separatus, 
rufocinctus. 
Dumoucheli|californicus, fervidus, pennsy]l- 
vanicus. 
Terrestris |occidentalis. 
Pratorum bimaculatus, centralis, huntii, 
impatiens, vagans. 
3 Psithyrus |Laboriosus jinsularis, laboriosus, variabilis. 
Kansas 10 Bombus |Auricomus |auricomus. 
Fraternus |fraternus, rufocinctus, separa- 
tus. 
Dumoucheli|californicus, fervidus, pennsyl- 
vanicus. 
Pratorum bimaculatus, impatiens, va- 
gans. 
2 Psithyrus |Laboriosus |laboriosus, variabilis. 
Oklahoma 6 Bombus |Auricomus |auricomus. 
Fraternus j|fraternus, separatus. 
Dumoucheli|californicus, fervidus, pennsyl- 
vanicus. 
1 Psithyrus |Laboriosus |variabilis. 
Texas 6 Bombus |Auricomus |auricomus. 
Fraternus fraternus, separatus. 
Dumoucheli|fervidus, pennsylvanicus, sono- 
rus. 
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Number 
Political Division of Genera Groups Species 
Species 
Texas Psithyrus |Laboriosus |variabilis. 
(Cont’d.) : 
Washington 18 Bombus |Auricomus |nevadensis. 

Fraternus j/rufocinctus, separatus. 

Borealis appositus. 

Dumoucheli|californicus, fervidus. 

Kirbyellus | kirbyellus. 

Terrestris | occidentalis. . 

Pratorum |frigidus, huntii, melanopygus, 
mixtus, sitkensis, ambiguus, 
centralis, edwardsii, flavi- 
frons, vosnesenskii. 

Ashtoni latitarsus, suckleyi. 

6 Psithyrus |Fernalde  §|fernalde, tricolor. 

Laboriosus |consultus, insularis 

Oregon 17 Bombus |Auricomus /|nevadensis. 

Fraternus j|rufocinctus, separatus. 

Borealis appositus. 

Dumoucheli|californicus, fervidus. 

Kirbyellus | kirbyellus. 

Terrestris | occidentalis. 

Pratorum j|ambiguus, centralis, edwardsii, 
flavifrons, huntii, melanopy- 
gus, mixtus, sitkensis, vosne- 
senskii. 

A Psithyrus |Ashtoni suckleyi. 
Laboriosus |consultus, crawfordi, insularis. 
California 19 Bombus |Auricomus |nevadensis. 

Fraternus j|crotchii, henshawi, morrisoni, 
rufocinctus. 

Borealis appositus. 

Dumoucheli|californicus, fervidus, sonorus. 

Terrestris | occidentalis. 

Pratorum ambiguus, centralis, edwardsii, 
fernaldi, flavifrons, huntii, 
mixtus, sitkensis, vosnesen- 
skii. 

2 Psithyrus | Ashtoni suckleyi. 

Laboriosus |crawfordi. 

Nevada 13 Bombus |Auricomus | nevadensis. 

Fraternus j|morrisoni, rufocinctus. 

Borealis appositus. 

Dumoucheli|californicus, fervidus. 

Terrestris | occidentalis. 

Pratorum centralis, edwardsii, fernaldi, 
flavifrons, huntii, vosnesen- 
skii. 

0 Psithyrus 
Idaho 14 Bombus |Auricomus |nevadensis. 
Fraternus j|separatus, rufocinctus. 
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Idaho 
(Cont’d.) 


Montana 


Wyoming 


Utah 


Arizona 
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of Genera Groups Species 
Species ; 
Bombus. | Borealis appositus. 
(Cont’d.) | Dumoucheli|californicus, fervidus. 
Terrestris | occidentalis. 

Pratorum  |centralis, edwardsii, flavifrons, 
frigidus, huntii, mixtus, sit- 
kensis. 

5 Psithyrus | Ashtoni latitarsus, suckleyi. 

Fernalde __|tricolor. 

Laboriosus |consultus, insularis. 
17 _Bombus |Auricomus | nevadensis. 
ae ae Fraternus j|rufocinctus, separatus. 

Borealis appositus. 

Dumoucheli|fervidus, pennsylvanicus. 

Kirbyellus | kirbyellus. 

Terrestris |occidentalis. 

Pratorum centralis, edwardsii, flavifrons, 
frigidus, huntii, melanopy- 
gus, mixtus, sitkensis, va- 
gans. 

5 Psithyrus ; Ashtoni latitarsus, suckleyi. 
Fernaldz tricolor. 
Laboriosus |consultus, insularis. 
18 Bombus |Auricomus |nevadensis. 

Fraternus |fraternus, rufocinctus, separa- 
tus. 

Borealis appositus. 

Dumoucheli|californicus, fervidus, pennsyl- 
vanicus. 

Terrestris |occidentalis. 

Pratorum centralis, edwardsii, flavifrons, 
frigidus, huntii, melanopy- 
gus, mixtus, vagans, sitken- 
sis. 

4 Psithyrus | Ashtoni suckleyi. 
Fernalde _|tricolor. 
Laboriosus |consultus, insularis. 
13 Bombus |Auricomus |nevadensis. 

Fraternus j|fraternus, rufocinctus, separa- 
tus. 

Borealis appositus. 

Dumoucheli|californicus, fervidus. 

Terrestris |occidentalis. 

Pratorum centralis, edwardsii, flavifrons, 
huntii, melanopygus. 

3 Psithyrus | Ashtoni suckleyi. 
ie Laboriosus |consultus, insularis. 
9 Bombus |Auricomus | nevadensis. 
: Fraternus |morrisoni, rufocinctus. 

Dumoucheli|californicus, fervidus, sonorus. 

Terrestris | occidentalis. 

Pratorum  |centralis, huntii. 

0 Psithyrus 
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Species 

Colorado 20 Bombus |Auricomus |auricomus, nevadensis. 

Fraternus /fraternus, morrisoni, rufocinc- 
tus, separatus. 

Borealis appositus. 

Dumoucheli|californicus, fervidus, pennsyl- 
vanicus. 

Kirbyellus | kirbyellus. 

Terrestris | occidentalis. 

Pratorum centralis, edwardsii, flavifrons, 
frigidus, huntii, melanopy- 
gus, mixtus, vagans. 

3 Psithyrus |Fernalde  |tricolor. 

Laboriosus /|consultus, insularis. 

New Mexico 17 Bombus |Auricomus |auricomus, nevadensis. 

Fraternus j|fraternus, morrisoni, rufocinc- 
tus. 

Borealis appositus. 

Dumoucheli|californicus, fervidus, pennsyl- 
vanicus, sonorus. 

Kirbyellus |kirbyellus. 

Terrestris |occidentalis. 

Pratorum  |centralis, cockerelli, edwardsii, 
flavifrons, huntii. 

3 Psithyrus |Laboriosus |bicolor, consultus, insularis. 
Mexico 20 Bombus |Fraternus |brachycephalus, crotchii, fra- 
ternus, haueri, mexicensis, 
rubicundus. 

Dumoucheli| dolichocephalus, medius, mexi- 
canus, montezume, nigro- 
dorsalis, pennsylvanicus, so- 
nome, sonorus, steindach- 
neri. 

Pratorum jephippiatus, laticinctus, pul- 
cher, trinominatus, vosnes- 
enskii. 

1 Psithyrus |Laboriosus |intrudens. 
Central Amer- 13 Bombus |Fraternus j|funebris, ramonensis, volucel- 
ica loides, weisi. 

Dumoucheli|dolicocephalus, guatemalensis, 
medius, mexicanus, monte- 
zume, niger, steindachneri. 

Pratorum j/ephippiatus, pulcher. 

1 Psithyrus |Laboriosus |guatemalensis. 
Colombia 13 Bombus |Fraternus |funebris, robustus, rubicundus, 
vollucelloides, weisi. 

Dumouchelijatratus, carolinus, incarum, 
mexicanus, niger, steindach- 
neri. 

Pratorum j/ephippiatus, pulcher. 

0 Psithyrus 
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Venezuela 7 Bombus |Fraternus /robustus, rubicundus. 
Dumoucheli|carolinus, kohli, niger, stein- 
dachneri. 
Pratorum pulcher. 
0 Psithyrus 
The Guianas 1 Bombus |Dumoucheli|incarum. 
0 Psithyrus 
Ecuador 16 Bombus |Fraternus |butteli, ecuadorius, funebris, 
robustus, rubicundus, vollu- 
celloides, handlirschi. 
Dumoucheli|carolinus, guatemalensis, kohli, 
medius, mexicanus, niger, 
pullatus, steindachneri. 
Pratorum jephippiatus. 
0 Psithyrus 
Peru 13 Bombus |Fraternus /|baeri, butteli, coccineus, fune- 
bris, handlirschi, robustus, 
rubicundus, vollucelloides. 
Dumoucheli|carolinus, incarum, kohli, ni- 
ger, opifex. 
0 Psithyrus fi 
Bolivia 6 Bombus |Fraternus |baeri, ecuadorius, funebris, ro- 
bustus, vollucelloides, weisi 
var. albocaudata. 
0 Psithyrus 
Brazil 8 Bombus |Dumoucheli|brasiliensis, brevivillus, dahl- 
bomii, emiliae, incarum, 
kohli, medius, niger. 
1? Psithyrus brasiliensis (doubtful). 
Paraguay 6 Bombus |Dumouchelijatratus, brasiliensis, incarum, 
kohli, medius, niger. 
0 Psithyrus 
Uruguay 3 Bombus |Dumoucheli|dahlbomii, emiliae, kohli. 
Argentina 8 Bombus |Fraternus |baeri, robustus, sulfuratus, tu- 
cumanus. 
Dumoucheli|dahlbomii, emiliae, kohli, opi- 
fex. 
Chili 4 Bombus |Fraternus |baeri, robustus. 
Dumoucheli|dahlbomii, opifex. 
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In examining carefully this list we note the following pecu- 
liarities : 

1. A scarcity of species in the following Canadian provinces and ter- 
ritories: Yukon, Mackenzie, Athabasca, Keewatin, Manitoba, Labra- 
dor, New Foundland, Prince Edward Island, Nova Scotia, and New 
Brunswick. This may be due largely to lack of extensive collecting in 
those portions of Canada. 

2. A scarcity of species in Greenland. This country is so far north 
and its southern portion is so separated from Canada by water that it 
probably has but few species anyway. 

3. A paucity of species in the greater part of the Great Central Plain 
in the United States, especially in the most Southern States. This 
scarcity is most strking in Florida, the most tropical state in the Union. 
This part of the continent has received much attention from collectors, 
and it is doubtful if any newspecies of Bombus will hereafter be found 
in it. 

4. An abundance of species throughout that portion of North America 
known as the Pacific Highland—from, and including a part of, Alaska 
to the Isthmus of Panama. This is readily accounted for by the diver- 
sified character of this part of the continent. The mountain ranges 
and lower lands paralleling each other in long lines running north and 
south make it possible for Boreal, Transition and Austral forms to 
exist in close proximity over a widely extended territory. 

5. A similar abundance, though less marked, in the northern and 
middle portions of the Highland of the Andes in South America. 

6. A paucity of species in Venezuela, Guiana and Bolivia probably 
due to lack of collecting. 

7. A paucity of species in Paraguay, Uruguay, Argentina, and Chili, 
due in part, perhaps, to lack of collecting, but probably more to an 
actual scarcity. 

8. The subgenus Bomézas is represented throughout Canada, except 
in the following more northern and eastern sections: Yukon, Macken- 
zie, Athabasca, Keewatin, Franklin, Labrador, New Foundland, Prince 
Edward Island, Nova Scotia and New Brunswick. It is not present 
in Greenland. It is represented in all the States of the United States, 
except, perhaps, Maine; also in Mexico, Central America and the fol- 
lowing South American countries: Colombia, Venezuela, Ecuador, 
Peru, Bolivia, Argentina and Chili. It is probably present also in 
Guiana. If present in Brazil, it is probably confined to the mountain 
ranges along the northern border. Its presence in Paraguay and 
Uruguay is to be seriously doubted. 

9. The subgenus Bombus is present in every political division of the 
New World listed above (including Bolivia, though not yet so reported) 
and also in Greenland. 
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10. The Auricomus group is mostly confined to the Boreal Region 
and the Transition and Upper Austral Life Zones of North America, 
running over into the Lower Austral but very little at most. 

11. The Fratenus group, in North America, ranges through the 
Upper Austral and Transition Zones and into the Boreal Region. In 
South America, it seems to be confined mostly to the Highland of the 
Andes, its most southern reported habitat being northern Argentina. 
It reaches its maximum in number of species in Peru and Ecuador, 
though this maximum does not appear to be much reduced even so far 
north as Mexico. 

12. In the New World, the Borealis group is confined to the Boreal 
Region and the Transition Zone of North America. 

13. The Dumouchelt group is the most wide spread of all the New 
World groups. It ranges throughout South and Central America, 
Mexico, the United States, southern Canada and into Alaska. It 
appears to reach its maximum in number of species in Mexico, but 
this maximum is not much reduced even so far south as Brazil and 
Ecuador. 

14, In the New World, the Azréyellus group is strictly confined to the 
Boreal Region, and seems to reach its maximum abundance in northern 
Canada and in Greenland. 

15. In the New World, the Zerrestris group is confined to the Boreal 
Region and the Transition and Upper Austral Zones of North America. 

16. The Pratorum group is not presentin Greenland. It is probably 
present in all the political divisions of North and Central America, 
though it has not yet been reported from either Oklahoma or Texas 
(the fact that both zmpatiens and bimaculatus have been reported from 
Louisiana and Arkansas and that zmpatiens is present in Florida are 
pretty certain indications that at least zmpatiens and bimaculatus are 
present in these two states). It also ranges through Colombia into 
Venezuela and Ecuador in South America, being confined to the 
mountain ranges in this portion of its habitat. It has its maximum 
number of species in Alaska, western Canada and the western United 
States, the variation in this number not being very great throughout 
this wide range. 

17. The apparent absence of /szthyrws from South America is re- 
markable. 

18. The Ashtont and Fernald@ groups in the New World are con- 
fined to the Boreal Region and the Transition Zone. 

19. The Ladoriosus group is present in a portion of the Boreal Region 
and it ranges through the Transition and Upper Austral Zones and a 
considerable part of the Lower Austral Zone. It ranges in scanty 
numbers through Mexico and probably through Central America also, 
being confined to the mountains in these regions. The record of 
P. brasiliensis from Brazil is evidently erroneous. See the discussion 
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following the description of that species. This group is apparently 
not present in South America unless it be in small numbers in the 
mountain ranges of the very north portion. 

20. The general paralleling of the ranges of the following groups of 
Bombus and Psithyrus is suggestive : 

a. Pratorum and Laboriosus. 

b. Terrestris (without affinis) and Ashtoni. It should be noted, in 
this connection, that P. vestalis of the Ashtoni group, is said by 
Schmiedeknecht to live with fervrestris and to have a distribution in 
Europe similar to that of that species. 

c. Borealis and Fernalde. 

21. Many of the species of the Pratorum group, in the northwestern 
part of North America, and all the species of the Borealis, Kirbyellus, 
Terrestris (affinis perhaps excepted), Ashtoni and Fernalde groups 
show very close affinities with European and Asiatic species, the rela- 
tionship being, in some cases, so close that the American forms must 
be considered as only subspecies or varieties of the Old World species. 
A very few species even show no noticeable variation between Old 
World and American individuals. 


If the number of specimens found in collections is a reli- 
able indication, there is a comparative paucity of individual 
bumble-bees in the Great Central Plain of North America, 
especially in the southern United States. 


Climatic Variation. 


Species of Bombus with a comparatively level habitat of 
wide extent are not usually very variable. Greatly variable 
forms are never found except in greatly diversified regions. 
No North American species which has the greater part of its 
range east of the Pacific Highland is very variable, while 
several of those, the habitats of which are in Alaska, western 
Canada and the Pacific States of the United States, show 
astonishing variation in the coloration of their pile. Of 
these very variable forms, we may mention edwardsiz, pleu- 
valis, rutocinctus, californicus and occidentalis as being, per- 
haps, the most strking examples. Most of these variable 
species show the same variation to a greater or less extent 
in all parts of their habitat. It sometimes happens that 
a marked degree of variation in coloration is found even 
among the individuals of the same sex taken from the same 
nest. 
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In South America, the most variable species have the 
greater part of their habitat in the highland of the Andes. 

In the coloration of the pile, those colors which may, in 
general, be classed as ferruginous, rufous and white are, as a 
rule, brought out by high altitudes and also by Arctic or sub- 
Arctic latitudes, only traces, at most, as a rule of these colors 
being found on strictly lowland forms either in tropical or 
temperate climates. High altitudes appear to have a much 
stronger influence in bringing out these colors than do high 
latitudes, as among the New World species, these colors attain 
their maximum among the Cordilleras of the Andes in Ecua- 
dor and Peru where bumble-bees reach the highest eleva- 
tions. Traces of ferruginous or rufous pile on lowland tem- 
perate or tropical species (e. g.—affinis, second dorsal seg- 
ment of worker and male abdomen; /fraternus, apex of male 
abdomen; sefaratus, second dorsal abdominal segment of 
all sexes) may, perhaps, be taken to indicate a mountain 
inhabiting ancestry. In this connection, the coloration of 
dahlbomii and emzlte seems to indicate that they have, in 
comparatively recent times, extended their habitat into east- 
ern Argentina, southern Brazil and Uruguay. 

Yellow is more or less strongly suppressed in the colora- 
tion of the pile of tropical species of the genus Bombus. This 
suppression is marked in both lowland and highland forms, 
and is so strong that this color is entirely wanting in a large 
percentage of the species in the tropics of the New World. 
In the lowlands this has resulted in some cases in the pro- 
duction of entirely black species (Aoh/z, niger, atratus, brevi- 
villus, solus). Inthe mountain regions black is less preva- 
lent, for the rufous or the white pile on the mountain forms 
replaces the suppressed yellow more or less. 

Arctic forms have noticeably longer and finer pile than 
have the species of warmer climates, and mountain species 
appear to have, as a rule, finer hair than the lowland ones. 

The fact that, in both the Old and the New World, the 
species of the subgenus Bomdzas are, as a rule, confined in 
their habitat, for the most part, to mountainous regions, 
is interesting and perhaps suggestive. <Auricomus, separatus 
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and fraternus are exceptional in this respect, but they may 
have had a mountain inhabiting ancestry. 

No comparative study of the habits of tropical, temperate 
and arctic species of the genus Bomébus has as yet been made, 
but it will be surprising if it is found that climate does not 
have a marked influence on their habits. Are the colonies 
of tropical species ever perennial? Are tropical colonies, as 
a rule, larger than arctic ones? What effect does the great 
parasitism of the tropics have on the habits of the tropical 
forms? Do the arctic species usually have subterranean 
nests? It should be noted, in this connection, that there are 
rather strong indications that the species of both the Ter- 
restris and the Borealis groups usually have their nests under- 
ground. In tropical and temperate regions, the lowland spe- 
cies, at least, seem, as a rule, to nest on the surface. 


Economic Importance. 


Taking the world as a whole, probably the species of no 
other genus surpass those of the genus Boméus in their im- 
portance as pollen carrying agents, unless it be the species 
of Afzs. In the cooler climates their season of activity in 
numbers is, of course, not so long as that of the honey bee. 
On the other hand, however, they pollenize the flowers of 
some plants which are not much visited by other bees, as 
they are enabled by their longer tongues to reach the nectar 
at the bottoms of long flower cups, which is out of the reach 
of Apis mellifera and most other bees. The red clover, 77z- 
folium pratense, seems, in most countries, to rely mainly on 
bumble-bees for the transference of its pollen, while its blos- 
soms are seldom visited by the honey bee. The white clover, 
Trifolium repens, is, on the other hand, one of the favorite 
plants of the honey bee. The main difference between these 
two clover species, from the standpoint of bee visitation, ap- 
pears to be the difference in the length of the carolla tubes. 
If bumble-bees are the main pollenizing agents of red clover, 
as is commonly supposed, this clover should, as a rule, yield 
a heavier crop of seed when grown in the Atlantic or the 
Pacific Highland of North America than when grown in the 
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Great Central Plain, because these bees seem to be consider- 
ably less abundant in this middle portion of the continent. 
The bulk of the red clover crop is at present produced in the 
Central States. There are evidently other insects which are 
capable of cross-fertilizing this clover, for the writer has 
been informed, by the Agriculturist of the Transvaal, through 
Prof. C. P. Lounsbury, Government Entomologist of Cape 
Colony, (per litt.), that red clover ripens seed of a fair 
extent in the Transvaal, where no bumble-bees are present. 
Dr. L. Peringuey, Director of the South African Museum, 
Cape Town, in a letter to Prof. Lounsbury, states that, in 
that region, they have numerous Axthophora (Podalirius) as 
well suited as any Bombus for the cross pollenation of red 
clover. 

Prof. W. W. Froggatt, Government Entomologist, Sydney, 
New South Wales, writes me that, in his opinion, bumble- 
bees would not do any particular good in Australia, if they 
could be successfully introduced there, as other long tongued 
bees are fairly common (Podalirius spp., and other genera). 
He states further that red clover is grown in Tasmania and 
also, to some extent, in Victoria, but only on experimental 
plots in New South Wales. Great quantities of lucerne are 
grownin New South Wales and it produces good seed there. 
The introduction of bumble-bees in New Zealand probably 
did much good as that country does not appear to have any 
native long tongued bees. 

In New England, there is a great variation from year to 
year in the abundance of bumble-bees. In the summer of 
1910, they were exceedingly scarce, at least in the south- 
eastern portion, but, strange to say, in the same section 
they were very abundant during the summer of 1911. The 
1910 scarcity was so marked that it was everywhere spoken 
of by the cranberry growers on Cape Cod. It seemed to 
be the common opinion among these growers, moreover, 
that the berries did not set as well as usual that season. A 
marked cranberry fruiting failure on account of bumble- 
bee scarcity would, perhaps, be surprising, as it has been 
shown by experiment that the honey bee is efficient as a 
fertilizing agent for this fruit. 
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EXTERNAL ANATOMY. 
Integument. 


The chitinous covering of these insects is very hard and 
firm in all groups, species and castes. There are consider- 
able differences in it’s toughness, however. Species of the 
genus Pszthyrus have a noticeably tougher covering than 
have those of Bombus in the same sex. In Bombus, the queen 
always has a thicker integument than that of the workers 
and males. 

The plates of the head and also of the thorax are more or 
less solidly fused together so as to make these portions of 
of the body very rigid. The abdomen is quite flexible be- 
cause the intersegmental membranes allow for considerable 
movement, but each separate segment is in itself quite 
rigid, though there is enough spring in the dorsal and ventral 
plates to allow for considerable lateral compression, under 
pressure, of this region of the body. 

Most of the external surface of the integument is very 
thickly punctate. These punctures are the places of origin 
of the hairs which form the clothing. There are several 
kinds of these hairs and there is a great difference in the 
relative fineness and coarseness of these different kinds. 
There is a corresponding variation in the size of the punc- 
tures which give settingsto the hairs. The principal integu- 
mental appendages may be classified as follows: 


1. Minute unbranched hairs, found principally on and around the 
eyes, on the antennz, on the wings, on the mandibles, on the region 
in front of that bearing the long branched hairs on each abdominal 
segment and on the spathe of the genitalia of the male. 

2. Longer unbranched hairs, found mainly on the tongue, on the 
maxille, on each abdominal segment in front of the longer, branched 
hairs and on the sting palpi. 

3. Minute branched hairs, present mostly on the legs (especially the 
tarsi), on the apex of theepipygium and hypopygium, around the eyes, 
on the propodeum, on the labrum and on the genitalia of the male. 

4, Long, coarse hairs with short branches (fig. 18). These hairs 
make up most of the pile on the dorsum of the abdomen. They are 
also strongly intermixed on the thorax and on the head with the kind 
next described. They make up most of the long pile on the legs, in- 
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cluding the corbicular fringes, and are present to some extent on the 
venter of the abdomen and on the sting palpi. These hairs vary 
greatly in length and fineness between different species. They grade, 
on the tibiz, completely into the long slender spines described under 
number eight below. 

5. Long hairs with long branches (fig. 29). These hairs are shorter 
and finer than the long branched hairs just described, and are thor- 
oughly intermixed with them on the head and thorax. On these por- 
tions of the body, they are with some species, of a different color from 
that of the coarser kind (e. ¢., occiput and dorsum of thorax of duf- 
teli, handlirschi, melanopygus, mixtus, sitkensis and volucelloides), 
though, as a rule, the two kinds, wherever present together on the 
same part of the integument, are for the most part of the same color. 
When the two kinds are of different colors, the longer coarser kind is 
much the darker, and the general color resulting from the mixture of 
the two is grayish. 

These hairs with long branches are also present to some extent on 
the venter of the abdomen, on the proximal ends of the legs, on the 
tarsi, and in the corbicular fringes, being everywhere mixed with the 
coarser kind. Almost every gradation between these two kinds is 
present, but these gradations are neither numerous nor conspicuous. 

6. Minute, unbranched hairs with flat, strongly widened and truncate 
distal ends. These hairs are confined to the hind femora and tibiz, 
clothing the entire inner faces of the latter, but being present only on 
the distal halves of the inner faces of the former. 

7. Minute spines with conical bases. These are found only on the 
wings and are, for the most part, confined to those portions distad of 
(beyond) or behind the veins. 

8. Long and slender acicular spines. These are to be found almost 
entirely on the front and middle tibiz and on the metatarsi and they 
are the most numerous of all the spines present on those parts of the 
body. There are all gradations between these spines and those next 
described. 

9. Powerful spines with blunt points, borne on the distal ends of all 
the tarsal segments except the last and on the front sides of the hind 
metatarsi. 

10. Stout, flattened and somewhat curved spines placed in a single 
transverse row on the distal end of each hind tibia of the queen and 
worker. Species of Pszthyrus do not have these spines. See figs. 12 
and 48. 

11. Compound spines. Two of these are present on the distal end 
on each hind tibia and one on the distal end of each front and each 
middle tibia in all groups and castes (figs. 12, 20 and 48). All of these 
spines are laterally denticulate or spinulate. This, together with the 
fact that they are the largest spines which bumblebees have and are 
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obviously in a class by themselves, is our reason for calling them, as a 
class, ‘‘compound spines.’’ These spines have evidently been de- 
veloped to perform special functions, and they will be discussed else- 
where. 

The surfaces of movable chitinous plates, which are partially or 
entirely lapped by other plates, are usually more or less striate or 
reticulate on the covered portions. This is principally true of the plates 
of the abdomen, including the spathe of the male genitalia (figs. 148, 
152, 153, 155 and 174). Various parts of the legs are very finely reticu- 
lated, and this reticulation is, on some parts, mixed in with the punc- 
tures. ; 

Black, yellow, ferruginous and white make up the list of 
general bumble-bee colors. Brown pile is sometimes very 
noticeable with poor specimens and is, to a slight extent, 
always present. This color does not appear to be normal, 
as arule, for the pile (dorsum of abdomen of handlirschi is 
an exception to this and there are some others) and is, doubt- 
less, usually the result of a failure in complete color develop- 
ment on the part of normally black hair. It is, however, 
perhaps the most common color seen in the wings, though 
these organs are sometimes nearly hyaline. Very dark brown 
wings usually have violaceous reflections also. 

Black is the most universal of the bumble-bee colors. The 
visible portions of the integument of the main body seg- 
ments, in undissected specimens, are, as a rule, almost en- 
tirely of this color. 

Very few species (handlirscht) fail to have a noticeable 
amount of black pile either on the main part of the body or 
on the legs. As far as the clothing is concerned, this color 
is most constant and universal on the legs, on the venter 
and on the cheeks behind the eyes. Itis also present on the 
two apical dorsal abdominal segments, on the dorsum of the 
thorax between the bases of tbe wings, and on the frons on 
avery large percentage of the New World species. It is 
probably least often present in any amount on the anterior 
portion of the thoracic dorsum. 

Next to black, yellow is the leading color. While present 
to a greater or less extent on most species, it is entirely 
absent with some (e. g.—dahlbomii, funebris, handlirschz, 
rubicundus, volucelloides). It is probably most constantly 
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present on the anterior part of the dorsum of the thorax. It 
is least often found on the legs (the very proximal ends per- 
haps excepted), on the cheeks behind the eyes, on the venter 
and on the apical abdominal segment. This color shows 
considerable variation in shade bctween different species, 
being whitish on some while on others it is deep golden. 
On most species, however, this color is light, approaching 
the color of straw. 

Next to white, ferruginous is the least prevalent color ex- 
hibited by bumble-bee pile. This color is usually confined 
mostly to the dorsum of the abdomen, being most often 
present on the middle or the apicalsegments. The corbicu- 
lar fringes are more or less ferruginous in many species. A 
few species have a considerable amount of pile of this color 
on the thorax (dahlbomit, ephippiatus, handlirscht, rubicun- 
dus). Two species (dahlbomiz and rubicundus) even have a 
large amount on the head. This color varies much in shade 
not only between different species, but also, though to a less 
extent, between individuals of the same species. ‘The range 
is from a shade approaching very near to pale yellow to an 
almost cupreous color. 

White is the least prevalent of the general colors of bum- 
ble-bee pile. As arule, it is confined to the apical half of 
the dorsum of the abdomen. A few species have it, to a 
considerable extent, on the dorsum of the thorax (e. g.— 
appositus and funebris). White or whitish pile is noticeably 
present on the head of apfosztus, borealis and edwardsiz. Pile 
of a gray or cinereous color is present on some parts of the 
body of some species as has already been noted under the 
description of the various integumental appendages. 

The various species may be classified according to the 
coloration of their pile under the following heads: 

1. Unicolorous. Entirely black species of which there are but few 
(kohli, niger, etc.). 
2. Bicolorous. ‘These are as follows: 
(a) black and yellow (e. g.—impatiens, morrisont, sonorus) . 


(b) black and ferruginous (e. g.—dahlbomii, dolichocephalus). 
(c) black and white (e. g.—/unebris). 
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3. Tricolorous. 'These are as follows: 
(a) black, yellow and ferruginous (e. g.—huntit, pulcher). 
(b) black, yellow and white (e. g.—appositus, robustus). 
(c) black, cinereous and white (e. g.—volucelloides). 
(d) black, ferruginous and white (e. g.—coccineus). 
(e) cinereous, ferruginous and brown (e. ¢g.—handlirscht). 
4. Quadricolorous. Very few species, the colors being: 
(a) black, yellow, ferruginous and white (e. g.—su/furatus). 
(b) black, white, ferruginous and cinereous (e. g.—dutte/z). 

Of the New World species, the largest number are tri- 
colorous and, of these tricolorous forms, the “‘ black, yellow 
and ferruginous’”’ ones outnumber all the others by more 
than two to one. Next in numbers to the “black, yellow 
and ferruginous ”’ species are the “ black and yellow”’ ones 
of the bicolorous series, these outnumbering by two to one 
all the others of that series. The coloration of the male is, 
in some species, strikingly different from that of the females 
and, in Bombus, there is also sometimes a considerable dif- 
ference in this respect between the worker and the queen. 


Head (fig. 53). 

The hypognathous head is of good length and thickness, 
but is rather narrow in comparison with that of most other 
bee families. Its usual form might, perhaps, be best de- 
scribed as sub-triangular. There is, however, great varia- 
tion in its shape among the various species, it being rather 
strongly rotund in some, while in others it is elongate tri- 
angular. This varying shape of the head is of considerable 
value in classification, especially as, within each natural 
group of species, it is more or less constant and character- 
istic. In profile, the head appears somewhat convex in front. 

The different sclerites forming the head are so completely 
fused as to be indistinguishable, and we can therefore desig- 
nate the regions of the head only in a general way. The 
occiput is, in this paper, considered to extend from the neck 
(junction of head with pronotum) up and over the occipital 
ridge and forward to the supra-orbital line (the line tangent 
to the extreme upper ends of the eyes. It is shorter in some 
species than in others because of the greater upward exten- 
sion of the eyes in all castes of those species. 
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The vertex is considered as extending from the occiput 
half-way down to the supra-antennal line (the line tangential 
to the upper sides of the antennal attachments). While the 
occiput appears to provide no good classification characters 
aside from its varying length and the color of its pile, the 
variable position of the ocelli on the vertex of all castes is 
of much assistance in marking the limits of certain groups 
of species which have been, in this paper, placed together in 
the subgenus Bomdbzas for reasons given in another place. 
This character is also useful, to a considerable extent, in the 
separation of the different species of these groups. With 
the males of the Bomdias species, the vertex is usually more 
or less narrowed toward the occiput. The frons extends 
from the vertex to the clypeus and also, in triangular exten- 
sions, down on each side of the clypeus to the malar space. 
A median groove extends from the middle ocellus down to the 
upper portion of the frons. There is a short carina between 
the antennal insertions. Aside from the color of its pile, the 
frons appears to be without value in classifying species. The 
clypeus is a trapeziform plate occupying the lower portion 
of the front of the head. It is marked off from the frons by 
quite strong sutures. It’s surface is rather strongly convex 
and the labrum is attached to its lower margin. This plate 
is of some taxonomic value as its punctation varies greatly 
between different species, though it is apparently very con- 
stant within species and sex limits. The clypeus of the 
males is usually well covered with hair, while that of the 
females, in Bombus at least, is mostly naked. The compara- 
tively smooth and hairless area between the lower end of 
the eye and the base of the mandible, on each side of the 
head is, in this paper, called the “malar space.’ This region 
is probably made up partly from an extension of the frons 
and partly from a forward extension of the gena. It varies 
greatly in length between different species and is of much 
taxomomic value. ‘The sides of the head, behind the eyes, 
are known as the cheeks or gene. There is no line of 
demarcation between the genz and the occiput, the mutual 
limits of these plates being indefinite. .The cheeks are 
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widest behind the upper halves of the eyes and are much 
narrowed toward the mouth; they have little taxonomic 
value. 

The appendages of the head will be considered in detail 
separately. 

Antenne (figs. 19, 21, 23, 25 and 27).—These organs are 
inserted upon the front part of the head opposite the middle 
of the eyes. These insertions are usually a little nearer to 
each other than they are to the eye margins, but in some 
males (Bomébias) they are nearer to the eyes than to each 
other. The basal portion or bulb of the proximal segment 
or scape articulates with the head in a socket. This bulb 
has a slightly smaller diameter than does the main portion 
of the scape where it is thickest. There is a strong con- 
striction between the bulb and the rest of the scape, the most 
of the narrowing being on one side (figs. 21 and 27). The 
scape is much the longest segment of the antenna. The com- 
parative lengths of the scape and the flagellum (the rest of 
the antenna without the second segment) do not appear to 
vary greatly among the females of different species, but, 
among the males, they do vary very considerably. The scape 
is fully two-thirds as long as the eye. It is thickest toward 
either end. The flagellum is usually carried at an angle 
with the scape, thus forming what is known as a geniculate 
antenna. The second antennal segment is known as the 
pedicel. This segment is by far the shortest of all the an- 
tennal segments. Its apical portion is usually sub-globular, 
but it is more or less constricted basad. The flagellum con- 
sists of ten segments in the females and eleven in the males. 
These segments vary considerably in length between the 
males of the various species and between the two sexes. 
The first segment always gradually increases in diameter 
more or less from the proximal to the distal end. ‘The rela- 
tive lengths of the first three segments are of considerable 
value in classification. The terminal segment (fig. 58) is 
always compressed or flattened more or less apically so as 
to appear wedge-shaped when viewed laterally. The middle 
segments are usually straight and cylindrical, but in the an- 
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tennze of some males are somewhat curved from end to end. 
The term “‘arcuate”’ is used to express this curved condition 
(fig. 17). In some males, the segments of the flagellum are 
rather strongly convex on one side so as to produce, for that 
side of the flagellum as a whole, a condition which, in this 
paper, is described as ‘‘crenate’’ (fig. 23). The males of 2. 
mixtus are peculiar in having a noticeable tuft of hair on the 
same side of nearly all the segments of the flagellum (fig. 19); 
the tufts on the basal segments being longer and much more 
noticeable than those on the apical ones. This species ex- 
cepted, neither the flagellum nor the pedicel bear long hairs ; 
though such hairs are present on the scape more or less. 
Minute ferruginous hairs are very numerous over practically 
the entire flagellum and pedicel. Mixed in with these hairs 
on one side of all the segments of the flagellum, except the 
first two, are shallow elliptical depressions or pits in the an- 
tennal integument. These pits are scattered over about half 
the surface of these segments. They are also present on a 
small area on one side of the apical portion of the second 
segment. Each of these depressions appears to be either 
lined or covered with a silvery scale or membrane. Figure 
56 shows the outlines of several of these pits with the smaller 
hair punctures mixed in with them. ‘These depressions may 
be sense organs. They are present in all species and castes. 


Organs of Vision. 


Fiyes.—The compound eyes are usually and narrow with 
rounded ends, and are placed antero-laterally on the head. 
They follow to some extent the curvature of the sides of the 
head and are, therefore, themselves convex aud usually some- 
what arcuate from end to end. In some males (Afombzas 
spp.), they are greatly widened, lengthened and swollen and 
very convex, bulging out from the sides and the top of the 
head. The proportional length of the eyes varies very con- 
siderably between Pszthyrus, the subgenus Bombus and the 
subgenus Bombias and also between various species of the 
latter subgenus. It is least in Pszthyrus and greatest in 
Bombias. The elongation of the longer eyes is effected by 
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an extension of their upper ends. This extension encroaches 
on the occiput. For this reason, the occiput of Bombzas spe- 
cies is, as a rule, noticeably shorter than that of Pszthyrus 
and the subgenus Bombus. The females of Pstthyrus have 
noticeably shorter eyes than those of any ABombus females of 
equal size. The eyes of Pszthyrus males are also somewhat 
shorter but not as noticeably so asthose of the females. As 
a rule, a few minute simple hairs may be found scattered 
over the surface of the eyes. In freshly emerged specimens 
the eyes are often noticeably hairy, particularly in the males. 
These hairs are attached between the facets. The eyes are 
often of nearly the same color as the surrounding integu- 
ment, but usually they are much lighter and of a color that 
might, perhaps, be best described as light silvery brown or 
pale smoky gray. They are also sometimes irregularly 
mottled more or less. 

Ocelliz.—These organs are three in number and are ar- 
ranged in a curved line on the vertex. Their position in 
relation to the eye margins and to the supra-orbital line is 
greatly affected by the amount of extension of the upper ends 
of the faceted eyes. In some forms (Pszthyrus and Bom- 
bus) they are either tangent to or on the supra-orbital line, 
and the lateral ones are as far from the eye-margins as 
they are from each other. In others (ombzas spp.), they 
are far below the supra-orbital line and the lateral ones, in 
some males, almost touch the eyes. The ocelli are notice- 
ably larger in proportion to the size of the individuals, in both 
females and males of many species of Bombzas than they are 
in any species either of Pszthyrus or of the subgenus Bombus 
known to the writer. These organs are sometimes black 
like the surrounding integument, but usually they are some- 
what yellowish. They are never as light as the usual color 
of the faceted eyes. The surface of the integument near 
them is, for the most part, but slightly punctate. 


Mouth Parts. 


Of these organs, only the labrum and the mandibles ap- 
pear to present characters of any value in the determination 
of species. The other parts will not, therefore, be con- 
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sidered here in detail. They are in general much like those 
of the honey bee, but the tongue and maxilla are much 
longer than in Afzs, the former, when fully extended, reach- 
ing back to, or often even considerably beyond, the middle 
of the abdomen. The labial palpi are four segmented and 
the maxillary palpi normally two segmented. 

Labrum (figs. 51, 103, 107 and 114).—This organ is of 
some assistance in classification. In Bombus, it is transversely 
oblong in general form in allcastes. The males of Pszthyrus 
are like Bomébus in this regard, but in the females of that 
genus the labrum is rather strongly triangular in general 
outline (fig. 103). The side margins are always outcurved. 
The line of attachment with the clypeus is always nearly 
straight in the middle and in Aombus usually bends forward 
(away from the clypeus) somewhat on each side. The apical 
margin is most often nearly straight, but it may bend either 
outward (Pszthyrus females and, toa less degree, some other 
forms) or inward (fig. 114). If the labrum of the females 
of some species (e. g.—consimilis, perfexus) is detached, 
mounted and examined with a microscope or even with a 
good hand lens, looking towarda strong light, a conspicuous 
light “‘¢vanslucent area’’ will be seen near each end. Psz- 
thyrus and the males of Bomébus do not have these areas. In 
many species of Bombus they are also partially or entirely 
obliterated in the females (queens and workers). In the 
females (queens and workers) of Bombus, the labrum bears 
a noticeable median transverse shelf-like projection or carina 
(fig. 114) near its apical margin. Each end of this carina 
ends in a somewhat elevated area. These areas are called 
“tubercular areas’’ and “‘ tubercle-like areas’’ in the various 
specific descriptions in this paper. These areas vary in their 
amount of elevation in different species, and they usually 
consist of an irregularly circular, moderately elevated, and 
rounded ridge enclosing a more depressed area. Between 
these “tubercular areas’’ and above the carina, the surface 
is usually more or less strongly depressed. In Pszthyrus 
females this surface structure of the labrum is often consider- 
ably modified. The transverse carina is sometimes reduced 
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to arather sharp apical tubercule and each tubercular area 
is sometimes represented by a similar rather acute tubercle. 
The labrum of the Pszthyrus female is, therefore, often 
noticeably trituberculate, the tubercles being arranged ina 
triangle. The males of neither Bombus nor Psithyrus have 
any carina or “‘ tubercular areas’’ or tubercles on the labrum. 
In both genera and in all castes the surface of the labrum is 
more or less strongly punctate. Where “tubercular areas”’ 
are present their depressed portions are comparatively 
smooth. 

Mandibles.—In the females, these organs are well devel- 
oped and appear moderately powerful. They are broad 
toward the base and apex, but are narrowed considerably 
in the middle. In all the New World species of Bombus, the 
apex of the female mandible is normally either three- or four- 
toothed. Freaks of species with normally four-toothed man- 
dibles sometimes have them five-toothed (fig. 37). In the 
three-toothed mandibles, the two teeth on the front side are 
small and more or less acute (fig. 41. T. 1 and T. 2) and 
the third tooth (T. 3) is very broad and forms the greater 
part of the biting edge. In four-toothed mandibles, the 
fourth tooth (T. 4) is a small tooth on the hind side. Many 
species have mandibles showing a partial gradation between 
the three- and four-toothed condition (fig. 45). In Bomdzas 
(fig. 30), the hind side of the biting edge of the female (queen 
and worker) mandible is more extended distally, in compari- 
son with thé front side, than it is in the subgenus PBombus 
(fig. 45). In Pszthyrus females, this hind side of the biting 
edge is very greatly extended (figs. 46 and 49) and is much 
more acutely rounded than in the genus Bombus. The man- 
dibles of female Psithyri are not distinctly toothed. The 
biting edge, however, usually has a single notch. The outer 
faces of the mandibles of both genera are convex and marked 
by alternating longitudinal ridges and grooves, the grooves 
being lined to a considerable extent with a very short and 
fine, usually ferruginous pubescence. The inner faces of their 
distal halves are strongly concaved and smooth except for a 
single curved ridge which runs from the front margin over 
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two-thirds of the way across toward the hind end of the 
biting edge. The mandibles of the male are bidentate in 
both genera, the front tooth being the smaller, and in most 
species they are heavily beardered on their outer faces, espe- 
cially toward their bases (figs. 33 and 38). 


Thorax. (Figs. 1 and 2). 


The apparent thorax, as in most other Hymenoptera, in- 
cludes, in addition to the thorax of other insect orders, the 
first abdominal segment. This segment and the plates of 
the meta- and mesothorax and the pronotum are firmly joined 
together and form a box, the parts of which are practically 
immovable in relation to one another. This box is as wide 
(from side to side) as it is long (from front to rear) and 
wider than it is deep (dorso-ventrally). Viewed posteriorly 
or anteriorly (with the head and abdomen removed), it ap- 
pears nearly round. Viewed laterally, it appears nearly tri- 
angular. 

The most striking features of the thorax are the following: 
(1) The great development of the mesonotum and meso- 
pleura is accompanied by a great reduction of all the sterna 
and of the metathorax. (2) The lateral and ventral parts 
of the prothorax are suspended loosely in a large membran- 
ous area which is continuous anteriorly as the neck. They 
thus form a sort of suspensorium for the front legs, which is 
easily detached from the rest of the thorax. (3) The pro- 
notum is solidly attached to the anterior edge of the meso- 
thorax, and its lateral parts extend downward till they meet 
on the venter behind the prosternum. (4) The post-notum 
(post-scutellum) of the mesothorax is entirely invaginated 
into the cavity of the thorax, thus being invisible externally, 
and is reduced to the form of two lateral arms of the large 
internal postphragma. 

Having considered the general appearance and make-up 
of the thorax, we may now proceed to a more detailed de- 
scription of it. 

Prothorax.—The head is attached to the thorax by means 
of avery flexible membrane. The place of attachment on 
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the head is located at the center of a circular concavity which 
permits of a free movement of the head on the body. The 
occipital foramen is rectangular or rounded in general form, 
its long axis being the vertical one. ‘The anterior ends of 
the two episterna of the prothorax forms knobs which loosely 
articulate with the occipital region of the head. The neck 
membrane on the dorsal side is attached to the lower sur- 
face of the pronotum. 

The pronotum is so separated from the rest of the pro- 
thorax that it almost appears to belong to a separate seg- 
ment. It forms acollar completely encircling the front of 
the mesothorax and extends backward on each side in the 
form of a large lobe which reaches the tegule. ‘This lobe 
acts as a protective shield, covering the first thoracic spira- 
cle. The notum is divided by a transverse groove or depres- | 
sion into an anterior and a posterior part. The former is 
sometimes called the scutum and the latter the scutellum. 
The scutellum is densely pilose, but the scutum has very 
much less hair. The propleura are large, oblong plates, 
presenting both lateral and ventral surfaces. They are re- 
tracted beneath the notum so as to be at most only partly 
visible laterally. Each pleuron appears to be made up of a 
single piece, which is apparently the episternum. The pros- 
ternum is a small, partly invaginated plate. It is widest in 
the middle and narrows to an acute angle both in front and 
behind. Its surface is often longitudinally striate in the 
middle. 

Mesothorax.—The mesonotum consists of three plates. Of 
these plates, only two, the scutum and the scutellum, are 
visible with the plates in their natural position. The scutum 
is the large anterior plate which extends from the pronotum 
back to opposite the bases of the hind wings. Its anterior 
corners reach under the prothoracic lobes slightly. It hasa 
very narrow strip on each side which appears to be partially 
separated from the main part by a suture. The scutum, as 
a whole, is widest anteriorly. Its front margin curves for- 
ward somewhat; the side margins are somewhat incurved 
and the hind margin is broadly curved backward. Its sur- 
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face, as a whole, is thickly and coarsely punctate and densely 
pilose. A little behind the center, however, there is a less 
punctate area, asmall part of it usually being entirely smooth. 
As the hairs, which form the pile, arise from the punctures, 
this smoother area is usually more or less naked. From this 
area a single fine median stria runs forward to the anterior 
margin. Somewhat less than half the way from the side 
margin to the middle line and about midway between the 
front and hind margins, on each side, is a short groove or 
stria. These lateral striae are known as the parapsidal 
grooves. The pile on the hind part of the scutum, between 
the bases of the wings, is often of a strikingly different color 
from that on the front part and on the scutellum, so that it 
forms a very noticeable transverse band. ‘This band is, in 
this paper, called the “‘ zzter-alar band.”’ 

The scutellum lies behind the scutum and is separated 
from it byavery distinct suture. Itis less than half as large 
asthe scutum. It overhangs the middle of the metanotum be- 
hind. It has two small latero-anterior areas, which are parti- 
ally separated from the median area by sutures. It is lunate 
in form, both the front and the hind margins being curved 
backwards. Most of its surface is densely punctate, but it 
is much less so on the medio-anterior portion and on a me- 
dian line running backward nearly to the hind margin. Ex- 
cept on this less punctate portion, it is densely pilose. If 
the mesonotum is separated from the rest of the thorax, a 
large posterior internal part is found attached by two lateral 
arms to the scutellum. This structure does not show on the 
surface at all. As Mr. R. E. Snodgrass, in his splendid 
work on the anatomy of the honey bee (Technical Series, 
No. 18, U. S. Department of Agriculure, 1910, p. 55) has 
shown, it is the representative of the post-scutellum and its 
phragma. 

The mesopleura are very large and make up most of the 
sides of the thorax. Below, they are completely fused with 
the mesosternum, with no suture to indicate the limits of the 
latter. Above, they reach the bases of the wings. Each 
mesopleuron is made up of a small double upper plate, known 
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as the epimeron, and a large lower plate, called the epister- 
num. A distinct sinuous suture separates these two plates. 
This, the pleural suture, does not reach more than half-way 
from the wing base to the base of the middle leg. The sur- 
face of the mesopleuron is densely punctate and pilose. The 
sternal region is somewhat infolded longitudinally in the 
middle. In the middle of this infolding there is a fine longi- 
tudinal elevated line. Between this sternal region and the 
ventral ends of the pronotum is a small transverse membrane- 
ous area. 

Metathorax.—This part of the thorax consists of a very 
narrow series of plates compressed between the mesothorax 
and the median segment or propodeum. The metanotum 
is a single, narrow, transverse sclerite, widening on the 
sides where it carries the wings. Its middle portion is over- 
hung and partially concealed by the scutellum of the meso- 
thorax. A slanting groove appears to separate the lateral 
portions of this plate from the middle portion. These lateral 
portions are densely punctate and rather heavily pilose, while 
the middle portion is comparatively smooth and bears only 
a small amount of short hair. 

The metapleuron consists of an upper and somewhat ante- 
rior plate, supporting the hind wing, and a lower and poste- 
rior plate, carrying the hind leg. The upper plate is elon- 
gate-oval in shape and its surface is densely punctate; it is 
moderately densely pilose. The main part of the lower plate 
is triangular, and from the corners of the triangle three long, 
narrow extensions reach out. One of these extensions passes 
between the middle and hind coxze and connects with the 
metasternum; another reaches up between the propodeum 
on one side and the middle coxa and mesepisternum on the 
other and conneets with the upper plate; the third extension 
is shorter than the other two and reaches back between the 
hind coxa and the propodeum. ‘This lower plate does not 
have much long hair. As Mr. Snodgrass has shown, no dis- 
tinction as to epimeron and episternum can be made in the 
consideration of these plates. 

The sternum appears to consist of a small, nearly trapezi- 
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form, anterior plate, located between the mesocoxe, and a 
separate triangular, posterior scale-like piece which extends 
from this anterior sclerite back between the hind coxe and 
reaches the edge of the median segment by means of two 
rami or arms. These arms bound the abdominal foramen 
(the opening into the second abdominal segment) below. 
Propodeum.—This large single sclerite, as has been abund- 
antly proved, is really the notal plate of the first abdominal 
segment, which has become thrown forward and joined solidly 
to the thorax, the corresponding ventral plate having become 
lost. It fits into the hollowed out posterior edges of the 
metathorax. Its surface is convex and it bears the first ab- 
dominal spiracles laterally. These spiracles are elongate 
and curved from end to end. The surface is finely punctate 
in the middle and densely and coarsely punctate on the sides. 
It is divided into an upper median area and two lower 
lateral areas by two delicate, slanting and sinuous grooves 
which meet on the middle line near the lower margin. It 
bears only short pubescence on the middle portion, but there 
is usually considerable pile on the sides. 
Abdomen.—Without the propodeum, the abdomen of the 
females (queen and worker) has six exposed segments 
fig. 1) and that of the male seven. With the male, how- 
ever, only the tergum of the seventh segment is exposed, 
its sternum being the outer spatha of the genitalia. For 
convenience, the propodeum has not been considered in the 
numbering of the segments in the detailed descriptions of the 
various species; they have there been numbered from front 
to rear as though what is really the second segment were 
the first one. Counted in this way, the tergum of the first 
segment is the largest abdominal sclerite. It has a large 
triangular, anterior face and it runs down onto the venter on 
each side and overlaps to some extent the comparatively 
small ventral plate or sternum. Its anterior face is usually 
either concaved or furrowed longitudinally in the middle ; 
this face has only very fine punctures for the most part and 
does not bear muchpile. In the attachment of this segment 
with the thoracic box, its tergum connects with the lower 
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edge of the propodeum, and its sternum with the posterior 
sides of the rami of the hind plate of the metasternum. It 
should be noted here, however, that the plate, which is here 
considered a part of the metasternum, may really be the 
nestigial neutral plate of the propodeum. ‘The foramen at 
this connection is, on the thoracic side, a double one, and 
consists of a lower triangular and an upper circular opening, 
the two openings running together to a slight extent. On 
the abdominal side, however, only the lower triangular part 
of this foramen is present. This is due to the fact that a 
short tubular membrane, open to a slight extent below, runs 
back from the circular opening of the foramen on the propo- 
deum and ends blindly like a sack, the end covering over 
and enclosing a small Y-shaped extension of the integument, 
which arises at the lower margin of the first abdominal ter- 
gum and extends upward and backward a short distance 
lying closely against the very lower part of the anterior face 
of the tergum. This membraneous tube encloses a pair of 
small levator muscles or tendons, and the Y-shaped extension 
gives them attachment and leverage for raising the abdo- 
men. The Y-shaped piece together with the tubular mem- 
brane and the enclosed muscles make up what is known as 
the funiculus. 

Segments two to five, inclusive, of both the female and 
male abdomen are very similar in general form and struc- 
ture. Each one consists of a tergum and a sternum, the 
former reaching far down on each side of the segment, where 
it carries the spiracle and overlaps the edge of the sternum. 
Each of these terga and sterna is transversely oblong, and 
is widely overlapped by the one next in front of it. The 
intersegmental membrane in every case runs from the ante- 
rior edge of the tergum or sternum and attaches to the mid- 
dle of the inner face of the one in front of it. The exposed 
portions of most of the terga and sterna are coarsely punc- 
tate and bear long hair, the terga being—in Bombus—densely 
clothed. The covered portions are mostly without punctures 
and bear little or no hair. The sides of the first sternum 
and the adjacent portions of the sides of the first tergum are 
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without punctures or hair. They are, however, very deli- 
cately reticulated, though, to the unaided eye, they appear 
perfectly smooth and shining. The smooth and hairless 
condition of these areas is evidently due to their friction 
against the hind coxe. 

The last exposed segment in both sexes is different in 
form from the ones that precede it. In this paper, the last 
exposed tergum is called the efzpygzum and the last exposed 
sternum the Aypopygium (figs. 28 and 43). The last ex- 
posed segment, taken as a whole, is pyramidal and bluntly 
pointed at the apex in the females, the sixth tergum and 
sternum opposing each other as epipygium and hypopygium. 
In the males, the seventh tergum is convex above and broadly 
rounded at the apex. In this sex the seventh tergum is the 
epipygium and has the sixth sternum opposed to it as the 
hypopygium. The thorax and all the anterior segments of 
the abdomen possess no particular characters of value in 
species determination aside from the character of the pile. 
The hypopygium, however, often presents distinctive struc- 
tural characters. Inthe females of Pszthyrus, it has a strongly 
elevated carina on each side of the apical portion (fig. H). 
These elevations are absent in Bombus, but some Sonbus 
females have a slight median carina on the apical portion. 

Within the cavity of the last exposed segment are lodged 
the sexual organs and their appendages. All the details of 
these structures have not been fully worked out by the 
author, but, as far as they have been studied, they will now 
be described for the two sexes separately. 

The sting and tts appendages (fig. 16).—In general structure 
and relationship, these organs are much like those of the 
honey bee already so well described by Mr. Snodgrass (same 
paper as previously cited). The sting itself is a somewhat 
curved, tapering shaft with its tip directed posteriorly and 
its base swollen into a bulk-like enlargement. This shaft is 
not solid, but is a hollow organ made up of three pieces 
which surround a central canal. One of these pieces is dor- 
sal and the other two are ventral. The ventral pieces slide 
lengthwise on track-like ridges of the dorsal piece, the latter 
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being open below to aslight extent from base to apex. The 
dorsal piece is known as the sheath. It consists of a promi- 
nent and elongate basal swelling, which contains a large 
cavity and is known as the dud, of a terminal tapering shaft, 
and of two elongate, curved, foliaceous dasal arms or roots. 
The two ventral pieces are long slender rods, called the /an- 
cets or darts, which slide freely upon two tracks on the ventral 
edges of the sheath and diverge upon grooved tracks run- 
ning the entire length of the basalarms. These lancets have 
several small teeth or barbs on one side near their distal 
ends. The cavity of the sheath bulb, in a narrowed exten- 
sion, continues through the entire length of the shaft of the 
sting as a channel running between the sheath and the lan- 
cets. This channel is the fozson canal of the sting. 

Several paired plates of definite shape and arrangement 
are attached to and overlap the base of the sting. None of 
these plates appear to have any taxonomic value, and only 
two of them need to be considered in detail. One of these 
paired plates may be called the palpus plate, for to each plate 
of the pair is attached an elongate hairy organ, these organs 
being known as the sting palpi. These palpi are very promi- 
nent and are dorsal to the sting. The plates which bear 
them also support the basal arms of the sheath and are con- 
nected by a membrane which lies against the bulb of the 
sting. ‘The plates of the other paired plate, which deserves 
attention, bear spiracles and appear to represent a part of 
the eighth abdominal segment (the propodeum being con- 
sidered as the first), most of the other plates present repre- 
senting the ninth segment. These sfzracle bearing plates 
(figs. 24. 104, 106, 116 and 118) show considerable variation 
in form between the various species and also, to some extent, 
between different individuals of the same species. 

A membrane extends across between the two basal arms 
of the sheath of the sting. The inner margin of each of 
these arms is usually gradually extended more or less into 
an inconspicuous lobe. In the species of the Terrestris 
group, this lobe is divided into two well developed teeth in 
the queen and sometimes in the worker also. These lobes 
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are slightly elevated and somewhat excavated beneath. 
These lobes are always less developed in the workers of 
Bombus than they are in queens of the same species (figs. 
149 and 176). The writer has seen queens of Bombus with 
the male genitalia, torn from the body of the male, hanging 
to the bases of’ their stings, in position for copulation. 
When thus observed, the male sagitte were always found 
passing between the lobes on the inner sides of the basal 
arms of the sheath of the sting above described. It seems 
evident, therefore, that these lobes have some function in 
connection with that of the sagittea. They apparently serve 
to guide the heads of those organs to the mouth of the 
vagina. For this reason, they are, in this paper, called the 
genital guides. In general, they are largest and most com- 
plex in those species which have the sagitte of the male with 
the largest and most complex heads. 

Male genitalia (figs. 119 and 120).—These organs are as 
follows: 


1. Two ventral and basal foliaceous slerites, one underlying the 
other (fig. 32). These are, in this paper, called the spathe. Together 
they make up what Radoszkowski designated as the couvercle genttal. 
They vary greatly in form between different species and are, therefore, 
of some value in classification. The outer spatha is always the larger 
(figs. 122 to 126 inclusive and figs. 148, 152, 153 and 155) and always 
has its anterior margin curved far backward in the middle and usually 
is entirely without fenestrae. The inner spatha is always roughly tri- 
angular in outline and always has its anterior margin thickened and 
extended forward prominently in the middle and usually has at least 
one fenestra (fig. 128). These spathe always have more or less hair 
on the apical portions of their outer surfaces. 

2. A single large, dorsal and basal sclerite. This plate is known as 
the cardo (figs. 71, 119 and 120, C). It forms the entire basal portion 
of the genitalia on the dorsal side and, in narrow and tapering exten- 
sions, it reaches down on each side of the venter to over one-half the 
distance toward the middle line. By its connecting membranes it pro- 
vides most of the attachment for the genitalia to the rest of the abdo- 
“men. It is smooth and without hair. It is quite constant in form and 
appears to have no distinctive character of value. 

3. A lateral organ on each side known as the clasper (figs. 71, CL and 
120, CL). During copulation, these organs include the basal portion 
of the female stinging apparatus between them. The presence of 
numerous muscles indicates that muscular effort is put forth in the use 
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of the claspers, but this may be considered as doubtful. Each clasper 
is made up of three separate pieces as follows: 

(a) The large basal and lateral piece which in a tapering basal ex- 
tension reaches the middle line on the ventral side and there fuses, in 
a narrow connection, with the corresponding extension from the other 
clasper and which also nearly reaches the middle line in a basal exten- 
sion on the dorsal side. This piece is smooth and with little or no 
hair. It is known as the branch or stipes (figs. 71, 73, 119, 120, B). 
It varies greatly in form, especially as seen on the dorsal side, between 
the various species. 

(b) A small apical and dorsal piece attached to the distal end of the 
stipes. This plate is typically two lobed, but either the inner or the 
outer lobe may be greatly reduced, the former being sometimes 
entirely absent (fig. 158). This plate is called the sguwama (figs. 119 
and 120, T, and figs. 71, 73, 74, 77, 78, T). Its two lobes appear to 
have different functions. The outer one evidently acts as a brace for 
the end of the vosella which, in most species of Bombus, would, without 
it, probably be either bent dorsally or broken by the pressure of the 
female hypopygium against the middle of the dorsal sides of the 
claspers, the tips of the volselle being held fast from slipping on the 
plates dorsal to the basal arms of the sting by means of their apical 
projections. The necessity for this bracing is shown by the fact that 
the branch reaches cauded considerably farther on the dorsal than it 
does on the ventral side and also by the fact that this outer lobe is, as 
a rule, longest and best developed in those species which have the ends 
of the volsellz reach farthest beyond the apices of the branches. The 
function of the inner lobe is not known. Itis, as a rule, best developed 
in those species which have sagittee with very simple heads. ‘There 
appears to be a phylogenetic significance connected with this. The 
squamee are, for the most part, without hair, but the inner lobe often 
bears considerable. They are of great value in the classification of 
species. 

(c) A large and usually very hairy piece attached to the inner side 
of, and partly enclosed by, the stipes. This piece is known as the 
volsella or lacinia (figs. 71, 73, 93, 119 and 120, V). It varies greatly 
in its form and in the amount and distribution of its hair between 
the different species. Its caudad extension, has compared with that 
of the branch and squama, is also very variable between the various 
species and is of especial importance, as it seems to have some phylo- 
genetic significance. The apex of the volsella in Gombus bears a con- 
spicuous, usually pointed and ventrally recurved projection on its — 
dorsal and inner side. This projection is, in this paper, called the 
apical projection (figs. 71, PR,and119, PR). Its function, apparently, 
is to enable the volselle to keep a firm hold on the side plates at the base 
of the sting and so keep that organ in an extruded position during copu- 
lation, the claspers thus acting not only as pincers, but also functioning 
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as levers over the apex of the female hypopygium as a common ful- 
crum. The apical projection of the volselle are absent in Pszthyrus. 
The hairy condition of the volsellz seems to indicate that they may 
be of some use as Sense organs. At the base of each, on the ventral 
side and largely enclosed by the branch, is a small piece called, in this 
paper, the mux (fig. 71, NX). 

(4) An elongate, usually slender, organ on each side, between the 
claspers. These pieces are known as the sagitte (figs. 71, 119 and 
120, H and Y). Their distal ends are variously modified in form 
among the different species and usually have more or less strongly 
recurved parts. The modified terminal portion of these organs is, in 
this paper, called the ead (figs. 71, 119 and 120, H), while the long 
basal part is called the shaft (Y). The sagitte are of great value in 
the classification of species. As has been indicated in the discus- 
sion of the female organs, their heads are plunged into the vagina 
ahead of the penis, and serve to open it for the insertion of that organ. 
When the sexual connection is fully established, separation is probably 
very difficult in some species on account of the sagittal heads. It is 
certain that the male organs are sometimes torn completely off from 
the males in this separation. The heads of the sagitte, in most spe- 
cies, are extended ventrad more or less strongly, and they often bear 
some microscopic hairs. The sagitte attain their greatest complexity 
of form inthe 7errestris group. This, together with the noticeably re- 
duced volsellz, the four-toothed female mandibles and the probably 
almost universal subterranean nest building habit, marks this group as 
the most specialized of all the bumble-bee groups thus far recognized. 

5. A median and dorsal organ known as the zucus. Radoszkowski 
(Bull. Soc. Natural. Moscow XLIX, P. 1, 1884, p. 53) called this piece 
the spatha, but I have seen fit to use that name for the two ventral 
pieces making up the genital couvercle. The uncus is always narrowed 
toward the distal end and this end is always curved strongly ventrad 
(figs. 71, 73, 119 and 120, U). It varies greatly in width between spe- 
cies. It overlays the bases of the sagittz. Its surface is smooth and 
it is without hair. It appears to function as a protection and guide to 
the penis. 

6. The penzs is a flexible and membraneous organ which is deeply 
retracted under the base of the uncus when not in use. Its distal end 
is much enlarged. 


Certain parts of the male genitalia are modified abdominal 
segments. Counting the propodeum as the first abdominal 
segment, the cardo represents the ninth tergum, the outer 
spatha the eighth sternum, and the zuzner sfatha the ninth 
sternum. The tenth segment appears to be absent as far as 
any representation by chitinous plates is concerned. 
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The most striking differences in genitalia, between Bombus 
and Pszthyrus, are presented by the volsellz. The volselle 
of Bombus are hard and horny and have well developed api- 
cal projections. Those of Pstthyrus are semi-membraneous 
and are destitute of apical projections. The weak volselle 
of Psithyrus seem to indicate that in that genus the legs are 
used to grasp the females, during copulation, more than they 
are in Bombus. The lateral elevations on the female hypopy- 
gium of Pszthyrus may have some use in this connection. 

Wings.—These organs are large and powerful. They vary 
in color, between the various species and castes, from nearly 
hyaline to very dark brown with violaceous reflections. Over 
the base of each fore wing, lies a small, arched, chitinous plate, 
known as the tegula (fig. 47). This plate is rather pointed 
at one end, but is broadly rounded at the other. Toward 
the pointed end, the outer surface is rather thickly punctate 
and bears considerable long hair. Besides the tegule, there 
are several other, though smaller, chitinous pieces connected 
with the bases of the four wings. These have not all been 
studied in detail by the writer, but two of them, larger and 
more conspicuous than the rest, may be mentioned here. 
One of these pieces (fig. 52, SC) is sub-triangular in general 
outline and lies, for the most part, on the front side of the 
base of the wing. ‘This piece is the enlarged basal portion of 
the subcosta of Comstock’s classification, the remainder of 
that vein having entirely disappeared. The other piece (fig. 
52, AP) runs from the middle of the wing base back beyond 
the hind margin of the base. This piece is elongate, rounded 
in front and pointed behind. It is known as the median plate 
of the wing base or the median basal plate. There are also 
several small pieces connected with the bases of the hind 
wings, but these have not been studied by the writer. 

The nomenclature of the veins and cells, used by Cresson 
and others, has been followed in this paper, but drawings 
have been included which name the parts according to the 
Comstock system (figs. 3, 4, 7, 8). 

Fore wings (figs. 3, 5, 7 and 9).—The vadzal cell is elon- 
gated and very narrowly rounded atits outer end. There is 
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no well developed stigma. Three closed cudztal cells are 
present and they are of nearly equal size. They lie between 
the costal cell, the weak stigma and the radial cell in front 
and the first and third discoidal and second apical cells be- 
hind, the vein between these last and the cubital cells being 
the cubztal vein. A fourth, weakly developed, cubital cell is 
present on the distal side of the third and is open externally. 
The veins which separate the cubital cells from each other 
are the transverse-cubital veins. The first cubital cell is widest 
in the middle and is pointed at each end. It is, asa rule 
slightly wider, from front to rear, in Ps¢thyrus than it is in 
Bombus. It is faintly divided in the middle by an apparently 
rudimentary and usually incomplete veinlet. The second 
cubital cell is bordered, in front, in part by the radial cell 
and in part by the first cubital. It comes to a point imme- 
diately behind the middle of the latter. The second trans- 
verse-cubital vein is nearly straight, while the third is strongly 
outcurved. The radial cell reaches considerably beyond the 
third cubital. Two of the three cells, immediately behind 
the cubitals, are closed and are termed the first and third 
discotdal cells, while toward the tip of the wing from the last 
named is the unclosed second apical cell, which lies posterior 
to the outer portion of the third cubital cell. Separating the 
first and third discoidal cells and the second apical cell are 
two recurrent veins, the first of which arises posteriorly from 
the anterior outer angle of the second discotdal cell, which 
lies posterior to the first discoidal cell, the second recurrent 
vein arising from the szb-dzscotdal vein. The first recurrent 
vein joins the cubital opposite the middle of the second cubi- 
tal cell. The second recurrent vein joins the cubital at a point 
somewhat proximad of the apex of the third cubital cell. 
Behind the third discoidal cell is the frst apical cell, the vein 
that separates them being the sub-discotdal. The vein sepa- 
rating the first and second discoidal cells is known as the dis- 
cotdal vein. ‘The anterior-basal cell is very long and narrow 
and is called the costal cell. It is separated from the very 
long, but broader, medzan cell, which lies immediately behind 
it, by the szé-costal vein. With the possible exception of the 
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first discoidal cell, the median cell is the largest cell in the 
wing. It is bounded distally by the slanting, but nearly 
straight, basal vein, and the median vein separates it behind 
from the elongate and narrow submedian cell. The distal 
end of the submedian cell is limited by the fvansverse me- 
dian vein. In Psithyrus and the subgenus Bombus, this vein 
forms an obtuse inner angle with the median vein and coal- 
esces for a short distance with the base of the discoidal vein. 
In Bombias, the inner angle formed with the median vein is 
acute and there is practically no coalescence with the dis- 
coidal vein (fig. 14). The submedian and second discoidal 
cells are limited behind by the aza/ vein. Posterior to the 
anal vein is the long, narrow and open anal cell. The basal 
portion of the wing is margined in front by the costal vein. 
The outer part of the wing is free from closed cells. Along 
the margin of the wing, behind the distal portion of the anal 
cell, is a downward fold of the wing membrane. This is 
known as the frenal fold and, with the frenal hooks on the front 
of the hind wing, it serves to hold the two wings together in 
action. 

Hind wings (figs. 4,6, 8 and 10).—The hind wing has but 
three closed cells. They are all elongate and basal. The 
anterior one is very narrow and is called the costal cell. It 
is bordered in front by the costal vein and separated behind 
from the median cell by the sub-costal vein. 'The median cell 
is the largest cell of the wing. It is widest in the middle 
and tapers toward both ends. It is separated from the sud- 
median cell behind it by the medzan vein. The sub-median 
cell is limited distally by the fransverse-median vein and is 
bordered behind by the anal vein. In Psitthyrus and the sub- 
genus Bombus, the transverse median vein is nearly straight 
and forms a strongly acute inner angle with the median vein 
and a strongly obtuse inner angle with the anal vein. In 
Bombias, the transverse median vein is usually curved from 
end to end and forms nearly a right angle with both the me- 
dian and the anal veins (fig. 15). The radial cell is open 
and is separated from the median by the radial vein. The 
limits of the single cubital and first and second discoidal cells 
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are only indicated by the folds in the membrane of the wing. 
There is a deep and sharp indentation in the hind margin of 
the wing, called in this paper, the szzus. A fold connects 
this indentation with the end of the anal vein and divides the 
open anal cell or lobe from the second discoidal cell. 

Legs.—The legs are moderately long and stout. The front 
pair are the smallest and the hind pair the largest. The 
coxe, trochanters and femora are not armed with spines, 
but they all bear more or less pile. The fore and middle 
tibize of the female usually have very slender spines on their 
outer sides and on their distal ends, but in the males these 
spines are largely replaced by hairs. All the tibiz bear con- 
siderable long hair. All of the five tarsal segments are more 
or less spiny. The basal one is much longer and larger than 
any of the others and is known as the metatarsus. This seg- 
ment is densely spinose with slender spines over most of its 
inner face and along its front margin. It also has numerous 
spines on its distal end. All the metatarsi of the females 
are usually considerably spiny on their outer faces, but in the 
males these spines are largely replaced by hairs. The spines 
on the other tarsal segments are almost entirely confined to 
their distal ends and their lower sides. 

The fore coxe have their insertions between the poste- 
rior end of the prosternum and pro-episternum in front and 
the extension of the pronotum behind. They are flattened, 
triangular pieces and are somewhat convex, coarsely punc- 
tate, and hairy in front. Behind they are smoother and 
with but little hair. Their outer sides are excavated longi- 
tudinally for the reception of the trochanter and the base of 
the femur when these are drawn upward. The trochanter is 
well developed and grows gradually wider and becomes flat- 
tened from its base to its distal end where it joins the base 
of the femur with a slanting joint. It is very hairy on its 
lower side. The front femur is largest at its proximal and 
smallest at its distal end. It is very hairy on its lower side. 
The fore tibia is the only tibial segment of all the legs which 
is much shorter than the femur. It enlarges gradually from 
base to apex and, in the females, bears numerous spines on 
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its front side, especially toward the distal end. It is slightly 
excavated longitudinally, on the inner side, for contact with 
the femur when the leg is retracted. At its apex, on the 
inner side, is a long and much modified spine (fig. 20, SS), 
which is denticulated or spinulate on both edges of its distal 
half. This spine is movable and it covers a deep, fringed 
excavation on the inner side of the base of the metatarsus, 
forming an opening through which the antenna may be drawn 
and cleaned. This combined structure is, therefore, known 
as the antenna cleaner. 'The spine or spur has a broad mem- 
braneous and hyaline extension on its inner side, which is 
not shown in the figure. The metatarsus is long and slender 
and, except for its basal excavation, is of nearly the same 
width throughout. The three segments following the meta- 
tarsus are shorter for their width in the fore tarsi than they 
are in the middle and hind tarsi. Each is slightly emargi- 
nate, apically in the middle, for the reception of the base of 
the one following it. The fifthsegment is nearly as long as 
the three which precede it taken together. It is gradually 
widened from base to apex. At its tip is a pair of well de- 
veloped, curved and deeply cleft claws, between which is a 
rather small pulvzllus (fig. 26, PS). The pulvillus is densely 
covered with minute ferruginous hairs. Each claw bears a 
single very long slender spine on the lower side near its base. 
These two spines probably have a sensory function. The 
middle coxe are elongate and cylindrical in form and are 
partly imbedded, sidewise, in the thorax. ‘They are inserted 
between the lower plate of the metapleuron and the front 
plate of the metasternum behind and the lower part of 
the mesothoracic episternum and the mesosternum in front. 
Each of these coxz bears some long hair, arranged ina single 
longitudinal line, on its outer side. The femora and tibize 
are of nearly equal length, the latter being a very little the 
shorter. Aside from these differences and the absence of a 
cleaning apparatus at the tip of the tibia and the more dis- 
tinctly flattened metatarsi, the mesothoracic legs differ little 
from those of the prothorax. The second, third and fourth 
segments of their tarsi are, however, proportionately some- 
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what longer. The hind coxe are very close together and are 
inserted between the lower plate of the metapleuron and the 
front plate of the metasternum in front and the hind plate of 
the metasternum behind. They are triangular, flattened 
pieces and they taper from base to apex. The trochanters 
and femora do not differ, in any very important respect, from 
those of the fore and middle legs. In ABombus, the hind 
tibiz (fig. B) of the queens and workers are modified for 
pollen collecting. In this modification, they have become 
considerably widened apically and their outer faces have be- 
come flattened, destitute of clothing, except for a fringe of 
long hairs on the front and hind margins, and smooth, except 
for a faint reticulation, which is plainly visible with a good 
lens. These flattened outer surfaces of the tibize, together 
with their bordering fringes of long hairs, make up what are 
known as the corbicule or pollen baskets and the bordering 
fringes are, in this paper, called the corbicular fringes. ‘The 
color of these fringes is usually quite constant within species 
limits and is, therefore, of much taxonomic value. In Psz- 
thyrus (fig. A), the outer faces of the hind tibize of both 
sexes are convex and hairy all over. In the females, how- 
ever, the hair on the front and hind margins of these tibize 
is somewhat longer than that between so that there is often 
a slight suggestion of acorbicula. In the males of Bombus, 
there is usually a considerable corbicular development, though 
it is always more or less weak in comparison with that of the 
females. ‘There is considerable variation in this regard be- 
tween the males of the different species. Those of the 7Zer- 
vestyvis group have very well developed corbicule. In the 
Borealis group, the outer faces of the hind tibia of the males 
are longitudinally concaved. 

Each hind tibia, in all groups and castes, bears two long 
‘ and prominent spines on the front side of its distal end, the 
inner being the longer (fig. 48, SS). Each of these spines 
has two lines of denticles or spinules on one side running 
from base to apex. The surface of these spines is very finely 
reticulated. 

In Bombus, the hind tibize of the queens and workers have 
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a comb of stout spines on the inner side on the apical border 
(fig. 12). This comb is absent in the males and in Pszthyrus 
(fig. 48). In Bombus, it guards the pincer-like cleft between 
the tibia and metatarsus described below, and so forms a 
part of the structure called the “‘wax shears” or “pollen 
mill.’’ 

The hind metatarsi of the females of Bombus are always 
very broad. This is also true in some species of Pszthyrus. 
In the males of both genera, they are comparatively narrow. 
In both genera and both sexes, this segment is covered on 
the inner side with a brush of thickly set, slender and api- 
cally directed spines. By means of this brush and a similar 
one, present in both sexes on the inner side of the metatarsus 
of the middle leg, the bees gather the pollen from their 
bodies, since they often become covered with this dust from 
the flowers they visit. When Aombus queens or workers 
have gathered enough pollen on these brushes, it is scraped 
off from each over the edge of the tibia of the opposite hind 
leg and is thus stored in the corbicule. In this way a large 
ball of pollen accumulates in each pollen basket. It is prob- 
able that the males of Bombus and both sexes of Pszthyrus 
use these brushes to clean their bodies and then clean the 
brushes themselves by rubbing them together. On the poste- 
rior side of the base of the hind metatarsus of the queens 
and workers of Bombus there is a prominent and pointed ex- 
tension. This extension fits against the somewhat excavated 
apex of the tibia and forms with it a sort of pincer-like cleft. 
The function of this structure is not certainly known. It has 
been called the ‘‘ wax shears”’ in the case of the honey bee, 
as it was supposed to be used for picking the plates of wax 
out of the wax pockets of the abdominal segments. They can 
hardly have this function in Bombus, as the species of this 
genus apparently secrete but little, if any, wax. It has been 
stated that they make honey pots of wax and that, in some 
cases, they also build a sort of wax roof over the brood cells. 
The writer has never observed the wax roofing, but the honey 
pots are common. As far as the writer has been able to 
determine, however, the honey pots are not made of wax, 
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but are constructed of pollen grains held together by some 
sort of glue, or cement. This cement may be propolis. It 
is interesting, in this connection, to note that Snodgrass, in 
his paper on the anatomy of the honey bee, states that he 
“has watched the bees take the wax from their abdomen 
and, in these observations, they always poked the wax plates 
loose with the ordinary hairs or spines of the tibize or tarsi and 
then, by means of the feet, passed them forward beneath the 
body.”’ 

In the opinion of the writer, Kirby came the nearest to 

suggesting the true function of these ‘“‘ wax shears,’’ when 
he supposed them to be used in preparing the pollen masses 
borne by the corbicule. Some of the pollen appears to be 
scraped off from the spinous brushes, on the inner faces of 
the middle and hind matatarsi, by the comb of stout spines 
on the distal end of the hind tibia of the opposite side. This 
comb guides the pollen into the cleft, above described, be- 
tween the tibia and the metatarsus. The crushing of the 
pollen grains in this cleft, which may, perhaps, be appro- 
priately called the pollen mill, probably provides the viscid 
fluid necessary for holding the rest of the pollen together 
in the balls which are formed on the outer faces of the hind 
tibiz. 
Neither Pszthyrus nor the males of Bombus have any notice- 
able posterior basal extension on their hind metatarsi (fig. K 
shows this extension of the Bomdus queens, while fig. I shows 
the lack of it in the Pszthyrus females). 

In the males, the length of the hairs, borne on the hind 
borders of the posterior metatarsi, varies greatly between 
the different species. This comparative length is very con- 
stant within species limits and also, to a greater or less ex- 
tent, within group limits. It is, therefore, of much value in 
classification. This hairy fringe is always long in the males 
of Pstthyrus and of Bombias and of the Kzrbyellus group. It 
is always short in the males of the Borealis, Dumouchelz and 
Terrestyvis groups. In the Pratorum group, it is variable. 
In the females of all Bombus groups, this fringe is rather 
long toward the base of the metatarsus, but rather short 
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toward its apex. In Pszthyrus females, this fringe is rather 
long throughout the length of the metatarsus. The hind 
metatarsi, in all groups and castes, are proportionately much 
shorter, in comparison with the tibiz, than are those of the 
front and middle legs. In Bombus males andin Psithyrus, the 
hind metatarsi vary considerably in the proportion of their 
length to their breadth and this variation is of some value 
in classification. The outer face of the hind metatarsus of 
the male is usually longitudinally concaved, but in a very 
few species (e. g.—fraternus) it is flat. 

The segments of the hind tarsi, beyond the metatarsi, are 
not different from those of the front and middle tarsi in 
any important respect, except that they are proportionately 
longer. 

Secondary Sexual Characters. 


Aside from the presence of a sting in the females and of 
copulatory organs in the males, the following important 
sexual distinctions, which are common to the two genera, 
may be mentioned: 


1. The males have thirteen segments in the antenneze while the fe- 
males have only twelve. The segments of the flagellum are generally 
longer in the males and its basal segments are often of different rela- 
tive length from what they are in the female. 

2. The males have seven exposed abdominal segments while the fe- 
males have only six. 

3. The mandibles of the male are narrow and always two toothed 
while those of the female are broad and either without teeth or with 
three or more teeth. 

4. The mandible of the male is heavily bearded on the outer side, 
while that of the female is not. 

5. The labrum of the female has either tubercles or tubercular areas 
with a transverse, shelf-like projection or carina hetweenthem. ‘These 
elevations are absent on the labrum of the male. 

6. The epipygium and hypopygium of the female are pointed api- 
cally, while those of the male are rounded. 

7. The coloration of the pile is markedly different in the males of 
some species from what it is in the females. 

8. The male clypeus, as a rule, is very much more covered with hair 
than that of the female. 


Besides the above described secondary sexual distinctions, 
— Bombus and Psithyrus have certain such characters which are 
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peculiar to each genus. These will here be described sepa- 
rately : 

Bombus.—(a). The females (queens and workers) have completely 
developed pollen baskets on the outer sides of the hind tibiz while 
the males, as a rule, have them only partly developed. 

(b). The hind leg of the female has a comb of spines on the inner 
side of the apical margin of the tibia, guarding a pincer-like cleft, 
formed between the end of the tibia and a posterior basal extension of 
the metatarsus. These structures, which make up the ‘‘ pollen mills,’’ 
are absent in the male. 

(c). The eyes of the males of some species are greatly swollen and 
bulge out from the sides of the head as they never do in the females. 

(d.) The malar space of the male is, in some species, much shorter 
than that of the female. 

(e). The hind metatarsi of the females are much wider than those of 
the male and, in some species, have much shorter hair fringing the 
hind border. 

(f). The queens are always larger than either the workers or males. 
The size of the males and workers is very variable and the variation 
has about the same range in each sex. 

Psithyrus.—(a). The labrum of the females is triangular, that of the 
males rectangular. 

(b). The hypopygium of the female has lateral elevations while that 
of the male does not have them. 


Constancy of Characters. 


In systematic work on any group of insects, a knowledge of 
the relative constancy of the various characters presented by 
the group is always of great assistance. Inthe family Bom- 
bide, all the structural characters, except the “‘ malar space,”’ 
appear to be very constant indeed within species limits 
and some of these characters, which are of great value in 
separating the species into natural groups, show only slight 
variation even within group limits. While the malar space, 
as a rule, varies but very little in proportional length between 
individuals of the same sex of the same species, its variation 
in some species is very considerable. As examples of spe- 
cies showing this variation we may cite &. vagans and B. 
pleuralis. Tables showing this variation have been included 
with the descriptions of these species. 

The coloration of the pile is very much less constant be- 
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tween individuals of the same sex and species than are the 
structural characters and it is, therefore, less reliable in the 
determination of species. The coloration is much more con- 
stant on some parts of the body than it is on others. The 
following list is arranged to indicate, in a general way, the 
relative coloration constancy of the different parts of the 
body which present color characters much used in the classi- 
fication of species in this paper. In this list, each part men- 
tioned is, in the writer’s opinion, usually more constant in its 
coloration within sex, or caste, and species limits than is the 
next following part: 

(a). The hairy fringes on the front and hind borders of the hind 
tibiz (the corbicular fringes of Bombus). 

(b). The face and occiput of the head and the front part of the dor- 
sum of the thorax. 

(c). The hind trochanters and femora. 

(d). The portion of the dorsum of the thorax between the bases of 
the wings. 

(e). The mesopleura. 

(f). The scutellum. 

(gz). The dorsum of the abdomen. Of this part, the apical portion 
is, in very variable species, much more constant in its coloration than 
are the middle and basal portions, and the basal portion is usually dis- 
tinctly more constant than the middle portion. 


Melanism. 


The writer has never seen or heard of a true albino bum- 
ble-bee. Melanic specimens, however, though rare, are occa- 
sionally found. The writer has seen three such specimens. 
Two of them were queens of B. pennsylvanicus and the other 
was a queen of &. auricomus. In all these specimens, the 
pile that is usually yellow was very much darkened and 
looked sooty, there being hardly a sufficiently strong trace 
of the yellow to make identification possible. 


Freak Specimens. 


Specimens having an aberrant coloration of pile are very 
common. This, together with the very great normal varia- 
tion of some of the species, has been the cause of the very 
great confusion which has existed in the classification of the 
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species of this family. On account of the difficulties met in 
arranging the species, some have been led to think that hy- 
brids are common. The writer has never yet seen a single 
specimen of this family which, in his opinion, was a hybrid. 
Sufficiently thorough examination will usually enable one, 
who is familiar with the various species, to determine accu- 
rately to what species an aberrant specimen belongs, if the 
specimen is in good condition. It is often impossible to de- 
termine specimens, which are in very poor condition, and 
males which are extremely aberrant sometimes cannot be 
identified. Some of the more common and striking abnor- 
malities are here described. 

Males of many species, particularly of the Pratorum group, 
frequently sport in such a way as to have practically all their 
pile yellow. The writer has seen males of ¢ervnarius and of 
mixtus in this condition and they never could have been 
identified had it not been for their characteristic antenne. 

The writer has before him two queens of dzmaculatus both 
of which were collected in Amherst, Mass., which have 
sported, in a peculiar way, in the coloration of the pile on the 
dorsum of the abdomen. One of these specimens has a patch 
of white pile on the second segment extending over the 
whole left side of the segment from the middle line to the 
side margin and another patch of the same color on the 
fourth segment extending from the middle line to the right 
side margin and from the front to the hind margin of the 
segment. The other specimen has a yellowish-white patch 
on the right side of the fourth segment of the same size and 
limits as the patch similarly located on the first specimen, 
but it has no abnormal coloration on the second segment. 


Mimicry. 

Numerous species of flies, of the family Syrphide, are much 
like bumble-bees in their appearance, as they have a cover- 
ing of yellow and black pile. Some species also have some 
ferruginous hairs as do many species of Bombus. A few 
species of this family approach some species of ABomdébus, 
pretty definitely in their coloration and it seems fair to sup- 
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pose that possibly they are, to some extent, cases of protec- 
tive imitation. Flies are probably captured by birds in large 
numbers, but, while bees are occasionally destroyed by the 
same enemies, they are probably attacked much less freely 
by them on account of their ability to sting. For this reason, 
it would be an advantage to any species of fly, if it resembled 
a bee closely in superficial appearance, as, on account of the 
resemblance, it would also be less attacked by the birds. 
Natural selection has doubtless brought about a close re- 
semblance in many cases partly because of this advantage. 

The best examples of fly resemblance of Bombide are 
presented by various species of the family Asilide. These 
examples are numerous and only the few following ones 
need be specifically mentioned here : 


1. Mallophora ruficauda resembles Bombus emilig strikingly. These 
species are both present in southern Brazil. 

2. Mallophora tibialis and Eucritosia rubriventris both resemble 
Bombus carolinus considerably and they probably range in habitat, 
to a considerable extent, in common with that species in the northern 
part of South America. 

3. Dasyllis thoracica Fabricius, D. affinis Macquart, D. tergissa 
(var.) and D. flavicollis Say all resemble, more or less strongly, 
Bombus impatiens and Psithyrus laboriosus. All these Asilid species 
have their habitats within the ranges of the bee species which they 
resemble. 

4. Mallophora orcina Wiedemann resembles the females of Bombus 
pennsylvanicus very strikingly. These two species range together in 
the southeastern United States. 

5. Dasyllis sacrator Walker resembles Bombus vagans and B. per- 
plexus very much in coloration and it ranges with these species in the 
northeastern United States and in southeastern Canada. 

6. Dasyllis astur O. S. resembles Bombus californicus and B. vos- 
nesenskit considerably and it ranges with those species in the Pacific 
Coast States. 

7. Dasyllis posticata Say resembles Bombus fervidus females con- 
siderably and it has much the same widely extended habitat as has 
that species. 


Bumble-bees are captured and devoured by Asilids in con- 
siderable numbers. The writer has many times found a 
partly eaten bumble-bee in the grasp of one of these flies; 
and, in every case, the fly and bee were of very similar colora- 
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tion. It seems possible that the fly is enabled to more easily 
approach and capture its bee prey because of this similarity. 
Moreover, the larve of many of the Syrphide, which re- 
semble bumble-bees in their coloration, are reared in the 
nests and fed on the larve of these bees. It is supposed 
that, because of their resemblance, these flies are better able 
to enter the nests of the bees and lay their eggs in them. 
It seems probable, therefore, that with the families Asilidz 
and Syrphide, two factors have worked together in guiding 
natural selection in bringing about the color resemblances 
of certain of their species to bumble-bee species. 

These factors are: 

(a). The advantage of protective mimicry already discussed, and 

(b). The advantage of aggressive mimicry. 

The bumble-bee hawk moth, Hemaris diffints Boisduval, 
resembles bumble-bees a great deal in general appearance 
and may be a case of protective mimicry. 

Many of the species of Pszthyrus appear to imitate, in 
their coloration, the species of Bomdbus in the nests of which 
they are inquilines. This mimicry is probably entirely ag- 
gressive. 

Species and Subspecies Limtts. 


Many of the New World species of Bombide, as they are 
considered in this paper, are so distinct from all others that 
they can hardly, at least with our present knowledge of their 
variations, be considered by any one as being closely enough 
related to any other forms to raise any question as to their 
complete and separate species rank. With many other spe- 
cies, however, the relationships are evidently very close, the 
differences, while apparently constant, being so small that 
it must be entirely a matter of personal opinion whether they 
should be given full species rank or be considered as only 
subspecies. A list of species showing several such doubtful 
relationships is here included: 

1. Bombus appositus and B. distinguendus Morawitz. 


2 at californicus, B. fervidus and B. sonome. 
3. ae pennsylvanicus and B, sonorus. 
4. ss terricola and B. occidentalis. 
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5. Bombus vagans, B. bolsteri and B. cockerelli. 

6. ‘“ frigidus and B. couperi. 

fe ‘¢  flavifrons, B. centralis and B. pleuralis. 

8. o sitkensis and B. ambiguus. 

o: * melanopygus, B. sylvicola and B. gelidus. 
10. ¥ ephippiatus and B. pulcher. 
ible a huntii and B. laticinctus. 
WZ separatus and B. mormonorum. 
13. s rufocinctus, B. mexicensis and B. henshawt. 


If some other worker on this family should reduce the 
thirty-one species here listed to thirteen, as indicated, the 
writer could present no very substantial reasons why they 
should not be so classified. 

Where the variation of a species has made it necessary 
to describe several color gradations, the writer has, in most 
cases, designated those gradations as “color variants’? and 
numbered them consecutively instead of giving them names. 
Most entomologists would probably have given these grada- 
tions names and ranked them either as varieties or as sub- 
species. As different gradations are often found together 
in the same nest, being the offspring of the same queen, it 
seems unreasonable to the writer to give them any particular 
rank and the term “color variant’’ has been chosen as the 
one which seems to the writer to most accurately express 
the relationship of the various gradations to each other. 
Criticisms of this method of disposing of these variations is 
expected, but the writer is willing to endure it for the sake 
of his opinions concerning the matter. If names for these 
variants seem necessary, other students of the group are, of 
course, at liberty to furnish them. 


Arrangement of Specific Descriptions. 


In this paper, the specific descriptions, within the various 
groups, have been arranged as far as it has been possible, 
to indicate the relative closeness of the relationship of the 
species to one another. Such an arrangement for the Duw- 
moucheli and Fraternus groups has been far more difficult, 
and will be found much less reliable, than for the other 
groups. Of the other groups, the Pratorum group alone 
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has a sufficient number of species to make a consideration 
of the arrangement of their descriptions necessary here. In 
this group, most of the New World species can be easily and 
naturally separated into several more or less distinct sub- 
groups, as follows: 


Subgroup 1. dzmaculatus and impatiens. 
i 2. ternarius, huntit, fernaldi, vosnesensktii, edwardsii, melano- 
pygus, sylvicola and gelidus. 
3. perplexus, vagans, cockerelii, bolsteri, couperiand frigidus. 
4. pleuralis, flavifrons and centralis. 
5. ambiguus, sitkensis, mixtus and alboanalis. 


66 


Distinctive Characters of the Genus Bombus. 


Females of two kinds, queens and workers, with mandibles 
either three or four (exceptionally five or six) toothed (figs. 
34, 36 and 37); labrum quadrangular in outline (fig. 107); 
abdomen, except apical segment, well covered with pile over 
practically the entire upper surface; ventral apical segment 
without lateral elevations (fig. C); posterior tibiz with outer 
surface flat or slightly concave, naked, smooth and shining, 
fringed before and behind with long hairs forming a pollen 
basket (fig. B); end of each posterior tibia bearing, on the 
inner side, a transverse row of stout spines (fig. 12); each 
posterior metatarsus with a prominent projection or spur at 
the base on the posterior side (fig. J). Male with genitalia 
having corneus volsellz and squame, and with anterior mar- 
gin of labrum straight or incurved (fig. 51). 


Part I.—SPECIES NORTH OF MEXICO. 


TABLE FOR SEPARATION OF QUEENS OF BOMBUS. 
1. Occiput of head bearing light or yellow pile, or with a very strong 


admixture of light or yellow hairS...................sscesececeeceeee 2 

Occiput of head black or with only a very slight admixture of yel- 
WON AVAINSE: J See cons se seunerses oti lenesvancrce-sactteet aaumeenaceseonenme caus 60. 

2. Hind femora and trochanters black..................scecssceceoersceeseesees SB 
Hind femora with considerable light pile, or the hind trochanters 
with light ypilesie ttc occkcecsehs cossbeemesimascascoseuen eet ems cmatorcece acs Sih. 

3. Hairs fringing corbiculz with a more or less distinctly ferruginous 
TALI SOM caseanpoeime soe enced seu dee cadens onceaaate cesesemtene nestaesateen sean ee 4, 
iaitsienin sinesconbiculasmplackmenesceseceeneateeteacene eter eee eee tear 10 
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4. 


5. 


10. 


1. 


We 


13. 


14. 


Ue 


16. 


Yellow pile of meso-pleura extending to bases of legs ............++ 5. 
Yellow pile of pleura not extending to bases of legs................. 7; 
All dorsal abdominal segments beyond the first two entirely covered 
With Diack qailei1-c scp eneuveacneovsecnyecken oc essusespereeeae ambiguus. 
Apical segments of abdomen bearing more or less yellow, light or 
FETTUPINOUS Pile... 62..s.c0ssesensc0+sevn0vss0-s00cncusreradennn teen 6. 


. Dorsum of thorax having a clouded appearance, the pile being 


of yellow and black hairs thoroughly mixed.......sitkensis. 
Black band between the wings at least fairly well defined. 
frigidus. 


. Malar space nearly or quite as long as it is wide at the apex...... 8. 


Malar space not nearly as long as it is wide at the apex; apical 
seoments without white pile... .....0:/c0ss0.0+scosseedseceespeeeeneee 9. 


. Some of the abdominal segments bearing considerable ferruginous- 


red pile; apical segments without white pile......... gelidus. 
None of the abdominal segments bearing ferruginous pile; apical 
segments covered above with white pile........... alboanalis. 


. Scutellum densely and entirely covered with yellow pile. 


henshawi. 

At most with only a touch of yellow on the scutellum. 
occidentalis-nigroscutatus. 
Yellow pile of meso-pleura extending to bases of legs............... ie 
Yellow pile of pleura not extending to bases of legs..............0++ Zl 
Thorax aboveentirely, oralmostentirely, covered with yellow pile. .12. 
Thorax with a large amount of black pile between the bases of the 
WWATUES | vaca saacdscasbebierrs saben tanceevcecuecueecu <pclekoeals eat etna AW 
Malar space distinctly longer than it is wide at the apex........... St 
Malar space not distinctly longer than it is wide at the apex..... 14, 
Second dorsal abdominal segment usually entirely covered with 
yellow pile; always more than half covered with yellow pile. 
vagans. 
Second dorsal abdominal segment more than half covered with 
black ipile.y.c25) Acces es sgeeten crtmeneuns Oateneae bimaculatus. 
Some of the abdominal segments beyond the second bearing other 
than black pile j.caceheneccavessctacsscscesaserensaucnes rufocinctus. 
None of the abdominal segments beyond the second bearing other 
than} black (pile; Lub eesetseec then d-ccse ses eeccucesttee eee 15; 
Ocelli large; lateral ones much nearer to the margins of the eyes 
thant to! CachrOtherss Meaecacccceccvstueacsconsaeanocescene separatus. 
Ocelli small; lateral ones not nearer to the margins of the eyes 
than! to each Other. 22. sas5 ance cos ont ene ce eoeise Foee Seinen sae eee 16. 
Second abdominal segment above entirely or in part covered with 
Yellows piles squscoacesnececsesecesacescenseckasecacsee etlenaneeet vagans. 
Second abdominal segment above bearing little or no pile of a 
color other than dark brown or black............... impatiens. 


Li. 


18. 


iW) 


20. 


21. 


22. 


23. 


24. 


743) 


26. 


27. 
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Pile long and loose; second abdominal segment above entirely 
covered with ferruginous-red pile; fourth and fifth abdominal 
segments covered with very light yellow pile...... sylvicola. 

Pile not especially long and loose; second abdominal segment 
usually not covered entirely with ferruginous pile............ 18. 

Face with a conspicuous amount of yellow pile about the bases of 
the antennz ; scutellum with only a scanty posterior border 
PAVE MONVADILCL. vote cewabeccacsncccs vosecsaaneneeeeaeemennaes ambiguus. 

Face without a conspicuous amount of yellow pile about the bases 
of the antennz; scutellum well covered with yellow pile..19. 

Second dorsal abdominal segment entirely covered with yellow pile; 
mesocoxe strongly and heavily tufted with yellow pile....98. 

Second dorsal abdominal segment partly covered with black or fer- 
ruginous-red pile; mesocoxe at most only slightly tufted 


AED yellows Pile 25 .Jiwad ses cakee sues Seceeeeeseens aeeueeosen tons suemcess 20. 
Malar space longer than it is wide at the apex............. pleuralis. 
Malar space not longerthan it is wide at the apex... rufocinctus. 
iHacehcovered withiyellow pileni.s.:.-sscrccuesessesnecsotece teen eteceeeane es: Doe 
BAcCeEMMiLnnttlelor Novyellow pile ..:.5.ccc.--eeeedeseeneneeee ee aaeme ose see 26. 
Clypeus impunctate ; length of malar space about one-third the 

FET OEIMOL ENE: CY Cwicds sete ossatsesshancspecue Meenetmeemeteee ane re encase tees 23: 
Clypeus more or less strongly punctured; length of malar space 

less than one-third the length of the eye.....................2000. 24. 


Front part of thorax above bearing white or very light yellow pile; 
first five segments of abdomen above bearing tawny yellow 
OE Cae Re Oe ener Sen PR ereer eam rete har appositus. 
Front part of thorax bearing tawny yellow pile; only the first four 
segments of the abdomen above bearing tawny yellow pile. 
borealis. 
Only one dorsal abdominal segment covered with other than 
Pol ACiee INS ee Celt i al cones cad. cnwalceeaac mentee ene vosnesenskii. 
More than one dorsal abdominal segment covered with other than 
PN SLe US Io, ose sa sy -decooeacuesess obnensgenetecenmauaegacs sen tosk cevesehas 25% 
Fifth abdominal segment covered above with black pile...huntii. 
Fifth abdominal segment not covered above with black pile. 
; occidentalis. 
Dorsum of thorax entirely covered with light or yellow pile; at 
most only a small black spot present on the disc between 
thHewbAasestOh ENE WANS. Jor. . cc ohare cemeceseae eee en coat ne Oca REE Ze 
Dorsum of thorax not nearly entirely covered with light or yellow 
pile; either the entire posterior half black, or at least a very 
noticeable black spot or band between the bases of the 


AEDS Sage een u cbs hcncas Salsas samme das sae batuven tno tamatay UdaRe nak meete hte sant 30. 
All dorsal abdominal segments beyond the second entirely covered 
Wiltlimlolacke pile cits cccovekecdesoccercnsecnectrsnneensecncianecs perplexus. 
INO trallRSO:COVeEDe dd aesscd.ncccwceceawewoeucedeesetedecuneseseeemsseteremen: sonteasnes 28. 
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28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


aus 


38. 


39. 


40. 


41. 


Usually large queens with very dark wings............scsssescsecesseees AS) 
Medium sized or small queens with comparatively light colored 
WITS HHS oscdhsaeus dotcaancucaena ate ueess tisk coeese anda aay rufocinctus. 
Dorsum of thorax wholly and densely covered with bright yellow 
PH esac evthicesdes hicetladeadicheshusoieededve vousaviundess adem morrisoni. 
A small rounded spot in middle of dorsum of thorax dark and 
more:or less barésii A lesieddsalisiteesedvesthatqeuea nevadensis. 
Apical segments of abdomen bearing white pile........ alboanalis. 
Apical segments of abdomen not bearing white pile................... a1 
First abdominal segment covered above entirely or for the most 
part with black pilei.c.sicd.secsdavecvocsossctssosvesscegdaboneearaemen ode 
First abdominal segment for the most part covered above with 
light: or yellow: piles. ...ciiscccsiceaesedcseseasoacuecaeea tenes eee 35: 
Usually large queens with very dark wings ..............ecceseeseeeeees BB 
Medium sized or small queens with comparatively light colored 
VITO SW ivens ienaead dawnes tech ouak nha ce sauce ede eoaees rufocinctus. 
Ocelli large, placed well below the supra-orbital line in the narrow- 
est part.of the front.........055.62.000seiecsscedeosat see cee 34. 
Ocelli small, placed near the supra-orbital line...... occidentalis. 
Scutellum with at least a slight mixing of yellow hairs with the 
black; apical segments of the abdomen without any ferru- 
Minus Piles. cos diinissacGeced ls sdeasevscassstesceas eee auricomus. 
Scutellum always entirely black; apical abdominal segments usu- 
ally bearing more or less dark ferruginous pile....crotchii. 
Malar space longer than it is wide at the apex; pile long and loose..36. 
Malar space not longer than it is wide at the apex; pile short and 
GENS Bay. o) sh occleeds coud saapeede cate deeeedanda de deen cwepemeee rufocinctus. 


Some of the dorsal abdominal segments bearing a considerable 
amount of ferruginous-red pile; hypopygium without a me- 
Giai Carina .ca; a2: Renae esbedt eoeeeens ack ee gelidus. 
None of the abdominal segments bearing ferruginous pile above ; 
hypopygium with a median carina...............:s6006 pleuralis. 
Hairs fringing corbiculz with a more or less distinctly ferrugin- 
OUS tINPWE...dccsssshaecetedecbacuaceecesasseesecdos cosants.scgeeeeeeeeeeeemaee 38. 
Hairs fringing corbiculée black... 0.7.0. i.2<..00c.ce-0s-2-ecuessanetee eee 49. 
Yellow pile of pleura extending to bases of legs................cces000s 39. 


Yellow pile of pleura not extending to bases of legs...ed wardsii. 


Face with little or no yellow pile about the bases of the antennz..40. 

Face with a large amount of yellow pile about the bases of the 

ANTEMMES 6.35 ese ct de scesacrosasossdossebenadtaessesddecse da: acne teeta meee 41. 
Malar space distinctly more than one-third the lenett of the eye. 

kirbyellus. 

Malar space not one-third the length of the eye............. frigidus. 

Hypopygium with median carina on apical portion..............+... 42. 


Hypopygium without median carina.............0. seéacvaseasbearenemeeeee 46. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


49. 


50. 


oil. 


52. 


53. 


54. 


55. 
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Dorsum of thorax clouded by a mixture of black and yellow pile..43. 
Dorsum of thorax with a distinct black interalar band.............. 44. 
Femora bearing some yellow pile...............:scceeeeeeeeees flavifrons. 
Femora bearing no yellow pile .................:.csceeeeeceeees ambiguus. 
Abdomen with some segments bearing ferruginous pile. 
centralis, 
Abdomen without segments bearing ferruginous pile............... 45. 
Third abdominal segment covered above with black pile. 
ambiguus. 
Third abdominal segment covered above with yellow pile. 
centralis. 
Second dorsal abdominal segment covered entirely or for the most 
Patt with ferruginOus-Ted Pile. ....2.cde0.--snetesenoscuaseasdereshoene 47. 
Second dorsal abdominal segment not covered with ferruginous 
RIBS ee veretct sn aoe cots vceuaascaccecs nawee acssdenacceusedameebnoe Jusedonsusmaasas 48. 
Pile on anterior part of dorsum of thorax strongly clouded by the 
mixture of yellow and black hairs............. melanopygus. 
Pile on anterior part of dorsum of thorax light yellow, with no 
Dlackwhairs mice dsity) +422. padcwecenosseeesnesncreeeteenetes sylvicola. 
Malar space somewhat longer than it is wide at the apex. 
sitkensis. 
Malar space not longer than it is wide at the apex........... mixtus. 
Abdomen with some segments bearing ferruginous-red pile...... 50. 
Abdomen with no segment bearing ferruginous-red pile............ 53. 
Dorsum of thorax and vertex of head with black and yellow pile 
mixed, giving a clouded effect; black band between wings 


not definite nor Cistinct...............cececeeeeesees melanopygus. 
Front part of thorax above with very little or no black pile mixed 
wAthethe yellows. -seccrced-e-seseseceodsntceretesesecerssawetenncaenescas: Sal 


Second segment of abdomen entirely covered with yellow pile 
above; fourth segment with more or less ferruginous-red 


USHA WON EUs asaistecene scence snacuec senses manld neetoaemecemosdeasemesisecacese oe a7; 
Second segment of abdomen with more or less ferruginous-red or 
lack pile ADOVEssi-sdcsesnecesddase nse vanedodeasne vse. waseaeescasecee aces S2e 


Pile long and loose; face generally with a strong tuft of yellow 
between and below the bases of the antenne......sylvicola. 
Pile short ; face seldom with a strong yellow tuft as above. 
rufocinctus. 
Malar space distinctly shorter than its width at the apex............ 54 
Malar space not distinctly shorter than it width at the apex...... 56. 
Fourth abdominal segment covered with black pile.................. BE 
Fourth abdominal segment not entirely covered with black pile. 
rufocinctus. 
Ocelli below the supra-orbital line, in the narrowest part of the 
front ; lateral ones nearer to the eyes than to each other. 
mormonorum. 
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56. 


57. 


58. 


59. 


60 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


Ocelli small, placed near the supra-orbital line, above the narrow- 
est part of the front; the lateral ones about equidistant from 


the jeyes and from)ieach\other:........--:soscs-ceresereresern vagans. 
With a very large black patch or band on dorsum of thorax be- 
tween the wing DASES iii... icceccecsscossscoocves autaatecrsaee naam 57. 
With at most only a small black patch in this location.....vagams. 
Second abdominal segment bearing black pile above.....fernaldi. 
Second abdominal segment bearing yellow pile above............... 58. 
Pile on scutellum distinctly darker than that on the front part of 
the thorax above:gi ccc cues laecctsscwecteas sean ambiguus. 
Pile on scutellum not darker than that on the front part of the 
thorax above 2.2); s.ctveescscagsisaowneasenty co setveledse cesta 59. 


Malar space distinctly longer than its width at apex; face witha 
conspicuous amount of yellow pile about the bases of the 


ANILENMNCE 2. sacs Seaseraeeeekoesuacseopssspevseasin ssuneeaenaeee cockerelli. 
Malar space not distinctly longer than its width at the apex; face 
without a conspicuous amount of yellow pile........ couperi. 
Hairs fringing corbiculz with a more or less distinctly ferruginous 
LINGO. 62 wicceeissscecceccostlecnsceesesecccsuscavcscesseesencceotests=aeeeee ema 61 
Hairs fringing corbiculz black or mostly SO ............cescscecereseeees 69 
Yellow pile of pleura extending to bases of legs......... kirbyellus. 
Yellow pile not covering pleura to bases of legs ..............seeeceeeee 62. 
Apical segments of abdomen bearing white pile....................00- 63. 
Apical segments of abdomen not bearing white pile.................. 64, 
Hairs fringing corbicule strongly ferruginous; face with a rather 
faint touch of yellow about and below the bases of the an- 
LENS, n-cii- nen secen goaenaheamascstansannetateaeeereoseeee occidentalis. 
Hairs fringing corbiculz usually with only a slight tinge of ferru- 
ginous; face without a yellow touch. 
terrestris var. moderatus. 
Malar space longer than it is wide at the apex.............s.cececeseees 65. 
Malar space not longer than it is wide at the apex..................8- 68. 
Pile short and dense; black pile covering a part or all of the dor- 
sum of the second abdominal segment......... ealifornicus. 
Pile long and loose; second abdominal segment above entirely 
covered with yellow pile seco. <...cesc<-+ctsecconseereneeese een eeereee 66. 
Clypeus almost impunctate; very smooth and shining.....polaris. 
Clypeus somewhat strongly punctate.................scosccsccssssecesneces 67. 
Pleura almost entirely dark. je sacs. ccsstvcsccss an'escecesoversooem kineaidii. 
Pleurajlight, “except lower thalfi.....2-+-scsa-csseccese-eseeeeeonee strenuus. 
Face usually with a noticeable touch of yellow; western, mostly 
Californian, ic..<cucasesseeee occidentalis-nigroscutatus. 
Face usually without a noticeable touch of yellow; eastern. 
terricola. 
Yellow pile of pleura extending to bases of leg@S...............cseeeeeee 70. 


Yellow pile of pleura not extending to bases of legs..............000 TRE 


70. 


71. 


72. 


73. 


74, 


(Re 


76. 


Vi 


78. 


79. 


80. 
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Some segments of abdomen beyond the second bearing ferrugin- 
GUS-FeGlomreaaisel Pile... ios2ccc.cccecsenvsesaculsater=mecnseese sseven tl 
No segment of abdomen beyond the second bearing ferruginous- 
BORSOE TAGISH | PIG. of \aaetscoccsscccvecatdorstencuseteeaseetsonearmad spans Tse 
Malar space fully one-third the length of the eye....... kirbyellus. 
Malar space not one-third the length of the eye.......... ternarius. 
RPMTEIG AIHECTAIAT) DATE 5... onsas cds cstansideeccdekndccesdendscancedersensanrees 73. 
With a broad black band between the wings (not always sharply 
Ge tIG Ch) EM Mesa de at ae ee caicn'duiovodevackay Jalsansuceac casper eace ne ceenee eee: 76. 


Ocelli large, placed well below the supra-orbital line and in the 
narrowest part of the front; lateral ocelli nearer the margins 
Omthereyes) than’ tojeach Other:..c.c2..cesscecesecceesteseeececeeeenne 74. 

Ocelli small, placed near the supra-orbital line, above the narrow- 
est part of the front; lateral ocelli about equidistant from 
from the margins of the eyes and from each other........... fey 

Hind femora bearing a strong touch of yellow hairs.. 

mormnonorum. 

Hind femora all black......... icalbabedswdaiss sdguseeboneasceteeeees separatus. 

Malar space longer than it is wide at the apex ; first four abdomi- 
nal segments entirely covered above with yellow pile. 

fervidus var. dorsalis. 

Malar space not longer than it is wide at the apex ; not all the first 
four abdominal segments covered above with yellow pile. 

affinis. 

Malar space distinctly more than one-third as long as the eye. 

kirbyellus. 

Malar space not more than one-third as long as the eye............ didi: 

First four abdominal segments entirely covered above with yellow 
TONLE aS netre ene ey eae ae ee ee REE NPR PoP e ine Ail By fervidus. 

Not all the first four abdominal segments entirely covered above 
wat hunellow, piles: 7s i24.c.c.cesiteccscceeeencne tenaseencmee a sectcemeec eeu 78. 

Basal portion of abdomen above with a large median triangular 
black area; none of the apical segments bearing much yel- 
kena Tonle: BY OXON Sa Sse canaceseeocacedeedabaaoe sriobadseouooecdnnaos pleuralis. 

Basal portion of abdomen without alarge median black area; pre- 
apical abdominal segment above largely covered with yellow 


(OILS Sotoseuntodnboes depoosacoEcosseosénsccoccaadoosicobacsc ocbdbsSsHeuqabeacddor $e). 
Pleuraanostly, covered with) light) pileneiycc.csecs senses -sessceceecoceess 80. 
Pleura with light pile extending but a short distance below bases 

OL WANDS: Ee rosettes netcbn Ieeh donk snetoecnus mame desvadecmncbanancpham ans 87. 


Ocelli large ; below the supra-orbital line, in the narrowest part of 
the front ; malar space very short, much shorter than broad. 


fraternus. 
Ocelli small, near the supra-orbital line, above the narrowest part 
of the front; malar space at least as long as broad......... 81. 
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81. Dorsum of thorax entirely covered with yellow pile; no black 


interalar band............« Pidscwndenanneee fervidus var. dorsalis. 

Dorsum of thorax not entirely covered with yellow pile.............. 82. 

82. Hypopygium with median carina on apical part.......... pleuralis. 
Hypopygium ‘without median carina ...........<..:.000-scrsessdeeneeeeeeee 83. 

83. All the first four segments of the abdomen above covered with 
EMO WPS accede socr -ceesteeneaen slveseen tence ness varies eteanae fervidus. 

Not all the first four segments of the abdomen above covered with 
VEllOW (Pile). .ccsesecceseesoesssecscetscccssesoas sans conseeceete eeeeereeEeeene 84. 

84. The two apical abdominal segments black.................secsecesceeesee 85. 


The two apical abdominal segments bearing long loose pile with a 
more or less distinctly ferruginous-red tinge; wings light for 
a queen —. Northerti: :..:....0.<5.cs0asceceeveetveecunves nee ceeeeeeneaeaan 86. 
85. Wings dark; second dorsal abdominal segment entirely, or for the 
most part, covered above with black pile. Western. 
californicus. 
Wings rather light; second dorsal abdominal segment entirely 
covered above with light or yellow pile. Northwestern. 
kincaidii. 
86. Clypeus smooth and shining, almost impunctate............. polaris. 
Clypeus somewhat strongly punctate; third abdominal segment 
entirely and evenly covered above with yellow pile. 
strenuus. 
87. Only the first two abdominal segments above covered with other 
‘ee than black pile ...3400.3.4.d0csc.selnc cece nee eee arcticus. 
Abdomen! not so colored). oe. oven. ncecsceecs dower ce enosesesetns eens sneer nen 88. 
88. Ocelli large, placed well below the supra-orbital line, in the nar- 
rowest part of the front... .........1..0..2c.0+s0scaceseneneeea tease eee 89. 
Ocelli small, placed near the supra-orbital line, above the narrowest 
part Of the fronts.....csscccscesbeceuescecocscccssesns seees==eeeeeann 90. 
89. Dorsum of thorax almost entirely covered with light pile. 
nevadensis. 
Dorsum of thorax not nearly entirely covered with light pile. 
auricomus. 
90. Dorsum of thorax almost or entirely covered with light pile ...... 91, 
Dorsum of thorax not nearly entirely covered with light pile.....92. 
91. Only the two apical abdominal segments covered with black pile. 
fervidus var. dorsalis. 
The three apical abdominal segments covered with black pile. 
sonorus. 
92. Apical segments of abdomen bearing white pile. 
terristris moderatus. 


Apical segments of abdomen not bearing white pile.................. 93: 
93. Second and third abdominal segments entirely covered with yel- 
Jow ‘pile ADOVE 2. icc ecccets cece sccsesccsceeseckse steele tet eee =e eae Eeeeeaes 94, 


Second and third abdominal segments not both entirely covered 
with yellow pile ADOVE..;.........s00.0+.0+s00sesqss<e eee eseeeeeeaeeee 96. 


94. 


95. 


96. 


97. 


98. 


99. 
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Apical abdominal segments bearing more or less light yellow or 
ferruginous-yellow pile; malar space short, not one-fourth 


iarey VKSvaNeelay GE {elm OY Skososucconeosonobeobaadouonopnopodaat terricola. 
Apical abdominal segments bearing little or no light pile; malar 
space at least one-fourth the length of the eye................. oo. 
Scutellum covered with dense yellow pile. Southwestern. 
sonorus. 
Scutellum usually dark, with only a very slight touch of yellow 
pileseCasmopolitamerce-.cscscssesectee ee ceeee pennsylvanicus. 
Malar space fully one-third the length of the eye...................006 84. 


Malar space less than one-third the length of the eye; fourth ab- 
dominal segment covered above with black pile. 
occidentalis nigroscutatus. 
Third abdominal segment covered with black pile above. 


frigidus. 
Third abdominal segment covered with ferruginous-red pile above. 
centralis. 
Apical abdominal segments bearing ferruginous pile above. 

frigidus. 

Apical abdominal segments bearing light or yellow pile above. 
couperi. 
Greater part of dorsum of thorax strongly shaded by the mixing 
Omyclowsandublackmlainshi sssse-cscceeseeeteteeee eee reeee bolsteri. 


Black interalar band fairly well defined, black and yellow hairs 
not mixed to any extent on the dorsum of the thorax. 
couperi. 


TABLE FOR SEPARATION OF WORKERS OF BOMBUS. 


. Face with a considerable amount of light or yellow pile............ Or 
BACERWALneVeKy Littleror monyellow/ piles ssc sstesesceseereccerceseaceesecee 28). 
. Pleura, or at least their lower parts, covered with black pile or 


so shaded by the admixture of dark hairs asto be noticeably 
darker than the front part of the thorax above; yellow pile 


TOKOS TREAVO ANA [RISES OE EES son soacncncosososaoqnasdeooosessacus0s0q00000 3) 

Pleura covered with yellow pile to bases of le@s..................c000008 11. 

. Scutellum with very little or no light or yellow pile.................. 5): 
Scutellum with considerable light or yellow pile.....................008 4, 

. Abdomen with more or less ferruginous-red pile on some of the 
dorsalapdominaliseomentS ac.cs-ss-eeeercee-cees-r esas meatescerere 6. 
Abdomen with no ferruginous pile ADOVE................e2seeececeeeceees 8. 

. Apical abdominal segments with white pile........... occidentalis. 
Apical abdominal segments without white pile..... vosmesenskii. 
PEiervery loi) ANG LOOSE ¢..055.cssccseence Sencenesdaseceeacssadenens sylvicola. 
Pilemorverys lone ands lOOSCce-cs.sessscecesceccmsesensedssncececsenceceeeneeeace ds 
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ip 


10. 


1s 


12. 


13. 


14. 


1S: 


16. 


17.3 


18. 


19; 


Fringes of corbicule with a distinctly ferruginous tinge; black 
interalar band extending back on tothe scutellum inasharp V. 
edwardsii. 

Fringes of corbicule without a ferruginous tinge; black interalar 
band usually not very distinctly marked; never extending 

inja sharp V ofito theseutelitwman.s....2-.2..0eenee rufocinctus. 


. Clypeus completely impunctate, smooth and shining, except cor- 


Clypeus somewhat sparsely punctured over its entire surface..... 9. 


. First abdominal segment above covered chiefly with black pile. 


occidentalis. 
First abdominal segment above covered chiefly with light or yellow 
[OSU PAN nara a tege aso OF Cn a Sty AE AROS HE SO HES Gobet ct: edwardsii. 
The last two abdominal segments black above.............. borealis. 
Only the last segment black above................00..+0005- appositus. 
Third and fourth dorsal abdominal segments entirely covered with 
black ‘pile ins: hcnseneeab don aghsdion cea adladaees eon ee ia 
Third and fourth dorsal abdominal segments not both entirely 
covered with black: pile) i scchs senses c-s cole ones eee ee ee 18. 
Fifth dorsal abdominal segment covered with yellow pile.......... 13; 
Fifth dorsal abdominal segment black above...............scecseeeseees 14, 
Scutellum densely covered with bright yellow pile ; fringes of cor- 
biculzerusially blackes. ss sesssee eee cece ee ereeee cockerelli. 
Scutellum generally darkly shaded; fringes of corbicule usually 
strongly tinged with ferruginous.................scesees sitkensis. 
Pile covering scutellum conspicuously darker than that covering 
the anterior part of the thorax above............... ambiguus. 
Pile covering scutellum not conspicuously darker than that cover- 
ing the anterior part of the thorax above...............cs.sse0 AS, 
Yellow pile on scutellum and on anterior part of thorax above with 
black hairs strongly intermixed..................0.000 flavifrons. 
Yellow pile on scutellum and on anterior part of thorax above 
without admixture of black hairs..........:1. oh. seeeeseeeeeee 16. 
Malar space longer than its width at the apex.............. pleuralis. 
Malar space not longer than its width at the apex..................68 17: 
A touch of yellow pile present on the lateral margins of the third 
abdominal ise cment seescceespeese sees seeeee cose ee ee mormonorum. 

No touch of yellow pile on lateral margins of third segment. 
_ separatus. 
First four segments of the abdomen above all covered with yellow 
or ta witty piles! 2) cele aesanactae uss top nasctn cee aoe ic detaaljemnee 19: 
Not all the first four abdominal segments above covered with 
tawny or yellow pile... coi c cece esses ccnsisces seve aie eee 20. 


Last two abdominal segments black; clypeus more or less punctate. 
centralis. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 
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Only the apical abdominal segment black; clypeus smooth and 
Snub ob haber py ace Ce ain si eet ie Rare ER ER er tase nn appositus. 
Pile over the greater part of the thoracic dorsum of black and yel- 
low hairs mixed, giving a clouded appearance................ Zin 
This pile not appearing clouded ; black interalar band rather dis- 


Pile on scutellum conspicuously lighter than that on any other part 
of the dorsum of the thorax................0c0000. melanopygus. 
Pile on scutellum not conspicuously lighter than that on anterior 
pArtiohtherthorax abOvernss.cccce ese e oot esos eee aaa 7 
The apical segments of abdomen covered above with light or ferru- 
ginous pile, or at least with such pile very strongly inter- 


PIMC eres csetnaceraceessneicceesccnceecescssensedeeseice cu ceatectesanendesnesnice 23 

The two apical segments of abdomen above not covered with light 

OMLErTUSINO US| Pile ye seassec csc ecce see eee een een flavifrons. 
Length of malar space greater than its breadth at the apex. 

sitkensis, 

Malar space about as broad at the apex as it is long........ mixtus. 

Bileavery, long yan dilooseta ie ins a. .cicis cescensiansck selon eaten ene sylvicola. 

IETS iaOhe pein Wonalee hal WoL yaa AREA nH adn da jonbooeodacapeodsdbannncbooennae 7S 

Second dorsal abdominal segment entirely covered with yellow pile. 

centralis. 

Second abdominal segment not entirely covered above with yellow 

OND (Sikh SIS SEE ae AAR MR PO aL ANU UP ND A a Pe 26. 

Yellow pile on face not very noticeable, sometimes entirely absent. 

rufocinctus. 

Mellon) pileron) Face very NOLICEADIE.... /cmsssnedcorensbsoscacesaednossves 74 


Fringes of corbiculze usually with a distinct ferruginous tinge; 
black interalar band extended posteriorly in the middle so 
as to divide or nearly divide the yellow of the scutellum. 

edwardsii. 

Fringes of corbicule usually black and without a ferruginous tinge ; 
posterior border of black interalar band running straight, or 
MearlysSOMACKOSS) EME HOTAK. sc ssassee essed ee cletnecccccaceesesessarsee 28. 

Second and third abdominal segments with black pile above. 

fernaldi. 

Second and third abdominal segments covered with yellow or fer- 
bea NO bisersl FOS: AXONS. .sococaasonancnqoddosnonoonpobdsca huntii. 

Pleura, or at least their lower parts, covered with black pile or so 
shaded by the admixture of dark hairs (polaris often ex- 
cepted) as to be noticeably darker than the front part of the 
thoraxabove; yellow pile not reaching the bases of the legs..30. 

Pleura covered with yellow pile to bases of le@S................-.-0e000e 31. 

Dorsum of thorax entirely covered with yellow pile except, perhaps, 
a small dark spot in the center; no black interalar band.32. 
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Sle 


32. 


33 


34 


35. 


36. 


37, 


38. 


39). 


40. 


41. 


42. 


43. 


The scutellum covered with black pile or else a black interalar 


DAN) PLESEME oi. os Nacad/elbereow icles ate sileloiaiecie'e one bale ale ope ee ee eemneS ao: 
Not more than two dorsal abdominal segments covered to any ex- 
tent with other than black piles) .2:-.22.:4-¢.s.6. 4 eee eeeeeemteee 34. 
More than two abdominal segments covered entirely, or for the most 
part, with other than black pile........... ::i.scecseapeeeeeeeanee 0s 
First four abdominal segments entirely covered above with yellow 
DHE av ietetsesdewaa eeecesee teeadbates ftervidus var. dorsalis. 
Not all of these segments covered with yellow pile..................00- 36 
Apical abdominal segments with white pile above.....................41. 
Apical abdominal segments without white pile above............... 44, 


Ocelli large; well below the supra-orbital line, in the narrowest 
part of the front; the lateral ones nearer to the margins of 
the eyes than to each other 5.5...2..02s0le.0. -c6p suee eee aU: 

Ocelli small; near the supra-orbital line; the lateral ones not 
nearer to the margins of the eyes than to each other........ 40. 

First four dorsal abdominal segments entirely covered with yellow 
pile; the apical segments without ferruginous pile........57. 

Either not all the first four dorsal abdominal segments are covered 
with yellow pile, or the apical segments bear considerable 


ferruginous-red or yellowish ferruginous pile, or both...... 58. 

Only two abdominal segments with yellow pile above; eastern. 
perplexus. 
More than two of the dorsal abdominal segments with yellow pile; 
WESLEDD isbeiccissessteddsctsadsiccees beste tecdsschaes! seen 37: 
Malar space not longer than its width at the apex......morrisoni. 
Malar space longer than its width at the apekx................ssecesseses 38. 
Ocelli placed well below the supra-orbital line, in the narrowest 
part of the front: .s cada eet ondesnn see eeeren eos nevadensis. 
Ocelli placed near the supra-orbital line, above the narrowest part 
OLE PONE snc nonce sels mececteectineeae si ecanctncieee eee emt sonorus. 
Black interalar band present; malar space twice as wide at its 
apex as it is dome... Ae tix. thcaccboovates sek cee fraternus. 
No black interalar band present; malar space not twice as wide 
at its apex’ as it is lom@iss..6.60 46 cans oseteensaes sob ee 45. 
Malar space as long as, or longer than, it is wide at its apex.....47. 
Malar space wider at apex than it is-long..........<.:.¢.eseeeekeeeenee 46. 
Some of the abdominal segments covered above with ferruginous- 
1 oX6 Oki 07) (CHR Re Sr Perna so ae a faa el nd da oc .. Sylvicola. 
None of the abdominal segments covered above with ferruginous 
PUle eseiecwessssediseessnaedbees dake ed eine ba Sess clve babies eee ARR eee 42. 

Fringes of corbicule with a distinct ferruginous tinge. 

occidentalis. 


Fringes of corbicule black, with little or no ferruginous tinge...43. 
First dorsal abdominal segment entirely covered with black pile; 

second segment entirely covered above with yellow pile. 
terrestris var. moderatus. 


44, 


45. 


46. 


47. 


48. 


49. 


50. 


ol. 


52. 


53. 


54. 


30: 


56. 


57. 
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First abdominal segment entirely covered above with light or yel- 
low pile; second segment not nearly entirely covered with 


WiellOwapilerresscerars asec stocked abe een nace eee alboanalis. 
Fourth and fifth abdominal segments both almost or entirely covered 
Above wiAthyblack; pilots, er cacciindccaewe tee eaee tte Meee eee 48. 
Fourth and fifth abdominalsegments not both nearly covered with 
WoC HMM Soh etige hee baniengx ee soled daceh srucee tee ee aan ee ne amen eais 49. 
A touch of yellow pile present on the lateral margins of the third 
abdominalesegmentyocssess-srescessscsebe te seeesere mormonorum. 

No touch of yellow pile on lateral margins of third segment. 
separatus. 


Disc of thorax with a central, dark, rather bare, shining area; basal 
middle of second dorsal abdominal segment usually bearing 
Drow ferru pO Usy Pier. .ltisssedndeaGe eee eee eee affinis. 

Dorsum of thorax usually entirely covered with yellow pile; gener- 
ally only the first dorsal abdominal segment bearing other 


whan lacksill orale cele tatwkicistis samenaeeecrin eee oem impatiens. 
Agdistinct-plack interalan band) presentyarcesscmrersseeeee sete se eceee eee 50. 
Nosblackinteralar bands presents... +. ..cns<co-eneeaternesdeenastrmncaenectsnss 56. 
The first two abdominal segments, and only the first two, entirely 
ROVveredeanovenwitnnyellow/pillemeeeee seer eeeeereeereeeiee Heats 50. 
EMDUOIMEN MO SO/COLOTEE i... o.5..50-tenniaseere Ex ceetamenmeonsdeneebbectee kates Sl. 


Apical abdominal segments with ferruginous-red pile above...... 60. 
Apical abdominal segments without ferruginous-red pile above..62. 
Hypopygium with median carina on its apical portion..pleuralis. 
Hypopygium without median carina on its apical portion......... 58). 
Ocelli large; well below the supra-orbital line, in the narrowest 
Pat EoOr ter LOE. seis doh cc sie ac ccs aRE eie Oe AM peo Lons Be 
Ocellitsmall-snear the supra-orbital lime kee-eeneeeeee seen eee nese as 
Third dorsal abdominal segment entirely covered with yellow pile. 
auricomus. 

MMindeseoment mMotuMus COVELCde.... 74-4 saeseee ten eee eee eres erotchii. 
Malar space very short, not one-fourth the length of the eye......54. 
Malar space fully one-fourth the length of the eye..................... 55. 
IASUCE ALE: dc hevesead ssncaecetouticosvesaase sevloestwadegateebeaantesseh terricola. 
Western, mostly Californian..occidentalis var. nigroscutatus. 


Scutellum usually dark, with very little or no yellow pile (excep- 
tionally, well covered with yellow pile); cosmopolitan. 

pennsylvanicus. 

Scutellum always well covered with yellow pile; southwestern. 
sonorus. 
Hypopygium with a median carina on its apical portion..vagans. 
Hypopygium with no median carina........... .......0 bimaculatus, 
Black interalar band! present ..........ececcersenewsscceeecsewenevnce fervidus. 
No black interalar band presenrt............ fervidus var. dorsalis. 


TRANS. AM. ENT. SOC., XXXVIII. 


254 


58. 


59: 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 
68. 


69. 


70. 


7p 
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Greater part of dorsum of thorax with yellow and black hairs inter- 


mixed giving it a strongly clouded appearance ............... 65. 
Black interalar band more or less distinct...........:ss0s«sassssscsseseas 67. 
Pile on third dorsal abdominal segment entirely or almost entirely 

13): e) ee ene REE BEN ASH a! BER URME RARER arcticus. 
Pile on third segment more or less strongly yellow......kineaidii. 
Ocelli large; well below the supra-orbital line, in the narrowest 

part of the front..c:. cba ee ee crotchii. 
Ocelli small’; ‘near the siupra-orbital line:....!. ..)).scsasseeeeeeeeee 61. 


Occiput with more or less yellow pile; third abdominal segment 
entirely covered above with black pile; malar space not one- 
third as long asthe eye: eiiiis0si02. denen ones eee frigidus. 

Occiput black ; third abdominal segment not entirely covered above 
with black pile; malar space one-third as long as the eye. 


polaris. 

Pile long and loose; some of the dorsal abdominal segments ferru- 
PIN OUS=TO i ssddchieiscdensedeasseascsucdsessdeecontcoses cee eee eee Ee eee ash 

Pile not long and loose; none of the dorsal abdominal segments 
FOTTUSINOUS, obi secs se ceeuneeeek sesh cue «bce acs oot e ee eee 63. 

All the first four abdominal segments covered above with yellow 
Pile si coh ee aU oes eee ts 2 fervidus. 


Not all the first four abdominal segments entirely so covered....64. 
Malar space much longer than it is wide at its apex. 
californicus. 
Malar space not much longer than it is wide at its apex. 
occidentalis var. nigroscutatus. 
Apical abdominal segment dark... 0/.i..30: secu saeee cockerelli. 
Apical abdominal segment ferruginous-red or yellowish-ferrugin- 


Length of malar space greater than its width at the apex. 
sitkensis. 
Malar space as wide at its apex as it is long..............s0000s mixtus. 
Occiput bearing little or novyellow pile..............c:nessaeeeeaeeeeene 68. 
Occiput yellow or with a strong admixture of yellow hairs........ 70. 
Malar space as long as or longer than its width at the apex...... 69. 
Malar space wider at apex than it is long........-:..00.+sssssssssseeeeeee 78. 
Third dorsal abdominal segment entirely covered with black pile..72. 
Third dorsal abdominal segment not entirely covered with black 
Dile i2yvecdiks Rese neh woeaioa ciel aasenecmneseeadsln eee eee eee (fe 

Apical abdominal segments bearing ferruginous-red pile. 
frigidus. 
Apical segments not bearing ferruginous pile..................22006+ ale 
Second abdominal segment entirely yellow and third entirely black 
ADOVE eee Sey rare cutee eh ta tec tines hece pea couperi. 


72. 


73. 


74. 


(ee 


76. 


Ue 


78. 


79. 
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Pile on abdomen long and loose; that on pleura tending to be 
whitish ; malar space fully one-third the length of the eye. 


kirbyellus. 

Pile not especially long and loose on abdomen; that on pleura yel- 
low ; malar space not one-third the length of the eye...... “ike 
Second and third dorsal abdominal segments covered with ferru- 
PAM OMS TEM lleearaenes seco ea kt whe Reeae Cee man Ate gelidus. 
Second and third segments not SO COVETEd.............0cecesecesseeesees 74. 


Middle portion of third abdominal segment above bearing con- 
siderable light pile, being sometimes entirely covered with 


Dae ya treetnta Atel oR Lila) 3 haya tad aicleasa aie tbe setae eta oe terete ata aa at Te 
Third dorsal abdominal segment bearing other than black pile 
only near the lateral) mareins;..../.2.4. cesses kirbyellus. 
Apical abdominal segments bearing more or less reddish-ferrugin- 
OUSS US sass deacdededutw scene hacssadeadedepaenecceemena ead ese ss polaris. 
Apical segments not bearing reddish pile.................... kineaidii. 
Malar space as long as its width at the apex.................. gelidus. 


Malar space not as long as its width at the apex.....rufocinetus. 
Dorsum of thorax clouded by a thorough mixing of the yellow and 
Dae ea pil Sie essa tune n cea tes oscunvectummoncncn ee cersneseeseatets bolsteri. 

Dorsum of thorax not with clouded pile; interalar band distinct. 
couperi. 

Abdomen with a large amount of ferruginous-red pile above. 

ternarius. 
Abdomen with no ferruginous pile..............cscscescs scosceees couperi. 
The second dorsal abdominal segment clothed with ferruginous- 
ECON arttemenioavoteue acaba -lacesions ena viesaesaemotommeaseemsewescss sylvicola. 
The second segment without ferruginous pile.............. pleuralis. 


TABLE FOR SEPARATION OF MALES OF BOMBUS. 


. Eyes much swollen, bulging out from sides of head; ocelli placed 


well below the supra-orbital line ; malar space short....... 7a 
Eyes not bulging noticeably; ocelli near supra-orbital line........ 13. 


. Pleura bearing yellow pile nearly or quite to bases of legs......... 3. 


Pleura with yellow pile not nearly reaching bases of legs............ 4. 


. More than two dorsal segments of the abdomen covered with yel- 


LO WAND ILS ea ator Blea cia sista Sarejsinto atau te ee sere UM erase jr mteRINNM HU 6. 
Not more than two of the abdominal segments thus covered...... fe 


. Hind femora with little or no light or yellow pile......... crotchii. 


Hind femora with considerable light or yellow pile................... By 


. Last three abdominal segments entirely covered with black pile. 


morrisoni. 
Not all of the last three segments so covered.......... rufocinctus. 


6. Third antennal segment as long as segments four and five 


POMEL MO Meet rocs ctscinss sedcne ces waleabenande canna since tenee tre ocscnceecs nats 12s 
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10. 


inl 


2) 


M3). 


14. 


15: 


16. 


17. 


18. 


19: 


Third antennal segment equalling segment five...... rufocinctus, 


; Malar'spaceia mere transverse linete....ss-..+-ss.ec-ra enone fraternus. 


Malar space one-third as long as ‘wide........2....-.c-s+sssdeesseeeeeneeaee 8. 


. All the dorsal abdominal segments beyond the second entirely 


covered with black pile....c...3.0.c0seseesescetasasasssaeeeeeeeeeneenee $) 
Not all the segments beyond the second so covered ..........-.c+000s 10. 


. The second dorsal abdominal segment entirely covered with pile 


of a color other than) black,......2:0.c.<+00ss<o-cesensspapeeeeeeeeanee ar 
The second dorsal segment partly covered with black pile. 

separatus. 
Third antennal segment as long as segments four and five 
COM SHEMET v5) cass cenewee see nwh eposesnee sss de ve desabecsaeaemes auricomus, 
Third antennal segment equalling segment five....... rufocinctus. 
Distance between the inner margins of the eyes distinctly greater 
than ‘the width of ‘either eye.......-.-.----s..5sseae rufocinctus. 
Distance between the inner margins of the eyes about equal to the 
widthy Ob eithenrleyerssns-s.:.--roecsascasesemst eres mormonorum. 
Apical segments of abdomen with dull ferruginous yellow pile ; 
WOSEQHI 60. caesieccion cuca came tuccionvessnocseeaeeksngeeeeeee keene nevadensis. 

Apical segments of abdomen with black pile; mostly eastern. 
auricomus. 
Hairs fringing hind tibiz on the outer surface with a more or less 
distinctly licht or ferrucinous tinge: .c:...-c-ssescessnee eee 14. 
(hese hairs entirely or almost entirely, black:.:---.-ss-sses=sesee eee 15; 
Hind femora with little or no light or yellow pile...............:0.+06+ 16. 
Hind femora with considerable light or yellow pile................ 18. 
Pleura clothed with yellow or light pile from wing bases to bases of 


Pleura clothed largely with dark pile..2.........-::-<-s--c--eseeseeseeeees yaae 
Second dorsal abdominal segment entirely covered with yellow 
DILC Ses ccgessccesesanshencsbeseseasesnts sst seth og osscees op yey Seen af 
Second dorsal segment seldom entirely covered with yellow pile; 
WESCELD 22 ..slecescdescsscecscesessscaseee deere scecccnt cess eee eeee eee KZ. 
Apical abdominal segments usually covered with white pile, with- 
out a distinct ferruginous tinge; third dorsal abdominal 

segment usually not entirely covered with yellow pile. 
occidentalis. 
Light pile on apical abdominal segments usually with a distinct 
ferruginous-red tinge; third dorsal abdominal segment en- 

tirely covered with yellow pile ; mostly Californian. 

occidentalis-nigroscutatus. 
Malar space fully one-half as long as the €ye...........ccccceeeeeneneeee 19. 
Malar space not-one-half as long as the eye.....:.......-sssssussseeeeeee 20. 
Pleura usually heavily shaded, darker than anterior part of dorsum 
OF THOTAR 7) Foes osedeeenep cuore eaeseanes 22s oa eseeaeh eee kineaidii. 


20. 
ar. 
22. 


23. 


24. 


25. 


26. 


Zi. 


28. 
29. 
30. 
oe 


32. 
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Pleura not shaded, as light as anterior part of thoracic dorsum ; 
three apical segments largely covered with light yellow (or 


FELTON O LST) Mile ees nssececesceaenoneeceseacken en boce kirbyellus. 
Pleura black or strongly shaded by admixture of dark hairs, which 
SCAM ye PTS COMMA ALC. 5. '<ssceneddacsadscacssecdeeoecanseepeaseeee tendanes = Zap 
Pleura not strongly shaded by admixture of dark hairs; not notice- 
ably darker than anterior part of thorax above............... 24. 
Occiput with very little or no light or yellow pile...................0068 39. 
Occiput with considerable light or yellow pile................csceeeeeees 40. 
First four dorsal segments of the abdomen covered with tawny or 
Be OMe IEA tere enensce conned sce la05% cineca he em emma men REE NA oe SRE 
Not all the first four segments thus covered.............. Pace asenecee sees Bos 
First two dorsal abdominal segments entirely covered with yellow 
pile ; apical segments with rather long, loose pile............ 25. 


First two dorsal abdominal segments not both entirely covered 
with yellow pile; pile of apical segments rather short and 


PON) Sherrer san ccoinan tise Ane lcliels sc dea /eSvoncwactee ctoabantieseccenat eateatcasask estes 20. 
Second abdominal segment wholly or partly covered with black or 
PRAT US IIIS 50e/e2.sin'. ows soa vaindnncamenmnaredase sean Mame eseemeenencus 28. 
Posterior metatarsi with long, loose hairs on hind margin......... 26. 
Posterior metatarsi not with long hairs on posterior margin. 
pennsylvanicus. 
Sides of head behind the eyes with little or no light or yellow pile. 
strenuus. 
Sides of head behind the eyes with considerable light or yellow 
Ure asa ne abo cd vical sciniso tie as soeaeee Sem Meee Meee Ree shee seems polaris. 
Third and fourth dorsal abdominal segments entirely covered with 
Piterrucineus-ted, pile:........----..<.-- flavifrons and centralis. 
Third and fourth dorsal abdominal segments not both entirely 
Coveredawitinferricinous-redypil Gatsssseeseeeeeesececeeceeteseecen 29. 
Sides of head behind the eyes with very little or no light or yellow 


Sides of head behind eyes with considerable light or yellow pile..32. 
Third dorsal abdominal segment entirely covered with yellow 

Ul Saree since Sescectcedoenecmesdne's casedoese ated demeteae ome ncemeee sneer cloremeeeed 46. 
Third abdominal segment not entirely covered with yellow pile..48. 
Second and third dorsal abdominal segments with ferruginous-red 


DWKEY ck esbccadcdono oan AcOS TE uOOnOUIEOoRECGOOn To Aca0ae adoddH onsaaddschacasoacaoasebe 66. 
Abdomen without ferruginous pile ADOVE.................ceeeeeeeeceeeees 31. 
Apical dorsal abdominal segments covered with white pile. 

occidentalis. 
Apical abdominal segments not bearing white pile.....impatiens. 
iBlackinteralarsbanclpresemtressecsesesceuscscsscesesceere tasers sateen sates 51. 
Blacksinteralanibandiabsent src. secessccoeceatcesncseeersecetusanees cases yA 
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33. 


34. 


oe 


36. 


37. 


38. 


39. 


40. 


41, 


42. 


43. 


44. 


45. 


Outer surface of hind tibize concave .............ssscsceceseees borealis. 
Outer surface of hind ‘tibize CONVEXH 22 ..c-..cce5.0+ascessineeeeeeneee ead 34. 
Femora with considerable light pile................. pennsylvanicus.. 
Femora: with little or no liohtipile es. s--.25.-- sess -esesceeeee sonorus. 
Greater part of face very densely covered with yellow pile with no 

admixture’of ‘black ainsi, Giii00.cc.s<c esenoeee vosnesenskii. 
Face not bearing a great amount of yellow pile, if any, what there 

is being mixed with black hairs...........s..:--sssssseseeeaeeeneene 36. 
Malar space half as long asthe eye .......-.....ct0s.e-cakeastee arcticus. 
Malar space not nearly half the length of the eye ..................00+ 37. 
Third dorsal abdominal segment covered entirely, or for the most 

part, with black, piles. ........5..cccsesdsesdasecedesheenseaheeeeeeeenanm 38. 
Third dorsal segment covered with yellow pile............ terricola. 
Apical abdominal segments with white pile. 


terrestris var. moderatus. 

Apical abdominal segments with no white pile....... californicus. 
Apex of abdomen usually bearing a considerable amount of dull 
ferruginous-red pile ; some of the tibize usually more or less 
distinctly fringed with ferruginous hairs; pile of scutellum 

often, but not always, withavery strong admixture of black 

TVRITS ess asai emotes eden cue nuae oeeninc cae aero econeeee pennsylvanicus. 

Apex of abdomen always black; all of the tibie black, except the 
posterior ones on the inside; pile of scutellum never with a 


strong admixture of black hairs,........<:..c.ccsssmaaee fervidus. 
Third dorsal abdominal segment black; scutellum mostly yellow. 
affinis. 
Third or fourth dorsal abdominal segment entirely covered with 
black pile, .cciciscsgdacscacasecssncodcncecevseswsses duceeseere ste ae Eee 41. 
Neither the third nor the fourth dorsal abdominal segment thus 
COVETEG secascs lec ctessostioddcteese ade dceitees'socos soit neeccenesaseeneete eam 43. 
Abdomen without yellow pile above except on the first segment. 
impatiens, 
Abdomen with more or less yellow pile on other segments than 
OVS) 1ovESE AVOLENT EK Cocdacncsoncsoaueosooduonte jotieas) wns en adenccee tenance neem 42. 


Second dorsal abdominal segment bearing considerable black pile, 
especially on the sides, and usually on the apical half also 


(all black in case Of C@1ZfO7NICUS) ...0.0<000s<00c0s02skseeeeeeee 54. 
Abdomen having little or no black pile on the second dorsal seg- 
MONE |. se csdeesenescenscstessoneedsacessescsoessecceecdces= tone eese eee 56 
Hind metatarsi with) long) hairsy......-.c+.ccssseces cesses aver eueeseeeaeeeeeene 44, 
Hind metatarsi without long hairs, i. 4) 2ues.s- soso appositus. 
Some of the dorsal abdominal segments covered with ferruginous- 
TOG Pile sacscscecsiccmiaswauescanvaweaaceunensapssneetenscneshs seater 45. 


None of the dorsal abdominal segments so covered..... perplexus. 
Second dorsal abdominal segment covered with yellow pile. 
flavifrons and centralis. 


46. 


47. 


48. 


49. 


50. 


Si 


52. 


53. 


54. 


55. 


56. 


57. 


58. 
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Second segment covered with ferruginous-red pile. 


melanopygus. 

Black interalar band more or less distinct................0sseeeceeeeeeeees 47. 

Nomracelof plack interalanr Damm... .c.ccccresscccccsssceavences perplexus. 
Posterior border of hind metatarsi fringed with long, loose hairs. 

polaris. 

Posterior border of hind metatarsi fringed with short hairs or 

ristleste.ceee on deen cre neh ueieence ye sean le ean Cu pennsylvanicus. 

All the dorsal abdominal segments after the first two entirely 

eCoveredawithy black piles ccs. tvscsececsecsencteeccsevesecess ctecoosene ce 49. 

Not all the posterior dorsal abdominal segments entirely covered 

with blackspiley..cssnedsessuncncsccaisuest-Csonecscnsasaccetioc sewcreacaseer 50. 

Distinct black interalar band present ; western............ pleuralis. 

No distinct black interalar band ; eastern..................0000 vagans. 


Black interalar band more or less distinct; yellow spot of pile on 
face, when present, not nearly reaching the margin of the 
Gy S7ONKeIEN CLISIGC sc vascscecerutacaceacck atsuesceoscacseoevesersserawent 58. 
Black interalar band not at all distinct, the middle of the dorsum 
of the thorax having only a clouded appearance due to the 
thorough mixture of yellow and black hairs; yellow pile on 
face very nearly reaching the inner margin of the eye on 


ECACIISIA SH zcesaet we vasesescene cance saci soe sasemcnelncrarereiansespstascioraeseaes 60. 
Black interalar band extended behind into a distinct V on the 
muiddlevofitherscmtelhum es aessecs meee smccree steatosis sess = cecsesascens 61. 
Posterior border of interalar band straight or nearly so............ 63. 
First dorsal abdominal segment covered for the most part with 
IRC pile os Fife eioe cease dnateens vonietnarecesaetancercete occidentalis. 

First dorsal segment entirely covered with yellow pile............... 53. 
Some of the dorsal abdominal segments covered with ferruginous- 
Barre clipilee cn Mckee es conse ie eban tues te een ade melanopygus. 


None of these segments covered with ferruginous pile..impatiens. 
Some of the apical dorsal abdominal segments covered with yel- 


HOW DUS eae ectes tes acecisee ccc ssiucdansdnantevoue rommematee sions stmctlsscamaserece 55. 
None of the apical dorsal abdominal segments covered with yel- 
Hommppile sic oscs tie wcancaes eubtuaceeaaueceneneannamns bimaculatus. 


Scutellum and basal abdominal segment above yellow...fernaldi. 
Scutellum and basal abdominal segment above black. 


californicus. 

Face with a strong touch of yellow pile about and below the bases 
Ol«the antenticen..esLcse. | aes ate st sncrden su sccnoeeacs saesencracnoareese BY/- 

Hace with very little or nd light) pile.i.si...5....0scamsesancceecces affinis. 
Third dorsal abdominal segment black....................s0e0e-ee vagans. 
Mhirdidorsalysegment; yellOwers.-c-cssecessceecesoserenseseececee perplexus. 


Third dorsal abdominal segment with little or no yellow pile; 
colors (ferruginous, yellow and black) usually strong and 
sharply defined ; body rather slender .................. frigidus. 
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39. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


Third dorsal abdominal segment with a considerable amount of 

yellow pile especially on apical half.................:scesssecseoees 59. 

Body rather slender; pile short and dense; western. 

californicus. 

Body more robust; pile long and loose; colors (ferruginous, yel- 

low and black) neither strong nor sharply defined ; northern. 

polaris. 

Each of the first two segments of the flagellum of the antenna 
bearing a noticeable tuft of hairs on the outer side. 

mixtus. 

These segments without tufts of hair.............ccseseeeeeeee sitkensis. 

Basal portion of flagellum of antenna, when viewed laterally, ap- 

pearing strongly crenate below; fourth antennal segment 

aslone vas the thirds yeastenny..srsse4+---escsseseen eee ternarius. 

Basal portion of flagellum not appearing strongly crenate when 

viewed laterally ; third antennal segment slightly longer than 


fourth $: WeStOri: »,..cicscecscceusdeec ccs cescess:eaces sheetae eee Eeeee 62. 
Yellow pile on face and on anterior portion of thorax above 
strongly mixed with black hairs................. melanopygus. 
Yellow pile on these regions with few or no black hairs intermixed. 
edwardsii. 

Abdomen with some segments bearing ferruginous-red pile.......67. 
Abdomen with no segment bearing ferruginous pile.................. 64, 
Apical abdominal segments bearing white or whitish ferruginous 
[OF Kea Fee ee RRR ERSTE RE R ECR ven are Crs ec - occidentalis, 
Apical abdominal segments not bearing white or whitish ferrugin- 
OUS PIS sosdecssdencadentscesesocsbuviewcdeeassvectocenceuassee == aan 65. 

Face nearly covered with yellow pile................ssscsscsseee fernaldi. 
Face without a great amount of yellow pile............ californicus. 
Colors (yellow, ferruginous-red and black) bright and contrasting 
Sharply 6. 1icccdecteeogarsseausweee soenad dewases toemesqee eee sylvicola. 
Colors (yellow, ferruginous-red and black) dull, not contrasting 
Shak Ply cc ccsn.evve ses end pbecbeoescsaneees coast vesee beeen gelidus. 

Front part of dorsum of thorax clouded by a mixture of yellow and 
black hair ete hetcess ost soscseece: scscnseceeseneads melanopygus. 
Dorsum of thorax not so clouded in front.............2.:..cseese huntii. 


Subgenus BOMBUS Robertson (genus). 


Bombus Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, p. 176. 


Me Viereck et als., Can. Ent., XXXVI, 1904, p. 97. 


ae 


Viereck, Trans. Amer. Ent. Soc., XXXII, 1906, pp. 224 and 
240. 


me Swenk, Ent. News, XVIII, 1907, p. 295. 


Subgenus Bombus Franklin, Trans. Amer Ent. Soc., XXXVII, 1911, 


Dy love 


Type.—Bombus (Bombus) terrestris (L.). 
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Distinctive Characters of the Subgenus. 


Females and males (figs. E and F) with ocelli small, 
placed near the supra-orbital line and above the narrowest 
part of the vertex, the two lateral ones about as far from the 
margins of the eyes as from each other; fore wings with 
transverse median vein (fig. 3) forming an obtuse inner angle 
with the median and tending to coalesce at its base for a 
short distance with base of discoidal vein; hind wing (fig. 
4) with transverse median vein nearly straight, forming a 
strongly acute inner angle with the median and a strongly 
obtuse inner angle with the anal vein. 

Eyes of male not noticeably swollen; vertex broad, not 
depressed; malar space at least as long as its width at 
the apex; third antennal segment usually shorter than fifth ; 
genitalia with volselle usually extending but little beyond 
the tips of the squamz (some species of the Dumoucheli 
group are marked exceptions in this respect). 

The apices of the hind metatarsi of the females usually 
drawn out into a more prominent projection, behind the in- 
sertion of the second tarsal segment, than in the subgenus 
Bombias (the species of the Zerrestris group are notable ex- 
ceptions), but into a less prominent projection than in 
Psithyrus. 

The five following New World groups are placed in this 
subgenus: Zerrestris, Borealis, Kirbyellus, Pratorum and Du- 
mouchelt. 


THE TERRESTRIS GROUP. 


“The group of B. terrestris’? Radoszkowski, Bull. Soc. 
natural. Moscow, xlix, P. 1, 1884, p. 80. 
Type.—Bombus terrestris Linneeus. 


Characters of the Group. 


Females.—Head broad and rounded in outline; malar space 
short; mandibles strongly four-toothed; hypopygium with- 
out median carina; genital guides toothed; the posterior 
margins of the hind metatarsi unusually arcuate and their 
apices, behind the insertion of the second tarsal segment, not 
drawn out into so prominent'a projection as in most of the 
species of the subgenus Bomobus. 
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Males.—Antenne of less than average length for Bombus 
males. Posterior tibia fringed with long hairs on anterior 
and posterior borders, forming a more or less strong car- 
bicula. Hind metatarsi with hind fringes short or very 
moderate, never very long; their outer faces strongly con- 
caved and with pubescence sparse and uneven. 

Genitalia.—Outer spatha very short (front to rear) in com- 
parison with its width—side to side—(fig. 111); anterior 
angles widely rounded; anterior margin widely, deeply, and 
evenly incurved; posterior margin broadly and rather evenly 
outcurved except on sides, where it appears to be more or less 
truncate; ventral surface, near posterior margin, bearing a 
tuft of rather long, loose hairs. Inner spatha (figs. 113 and 
135) variable, not only for the group but for each species in 
it; always more or less deeply bifid at the apex and with a 
large fenestra near the middle; often with two or three 
smaller fenestre toward the apex; apical margin pretty well 
covered with hair on ventral surface or nearly hairless; ven- 
tral surface somewhat retictilate. Each clasper (figs. 119 
and 120) short, thick, and stubby; branch wide at the base 
but narrowing rapidly to an almost pointed apex as seen 
from either above or below. Volsella considerably hidden, 
except toward the apex, within the branch; considerably 
wider at the base than toward the apex, apex appearing very 
hairy and obliquely truncate and with a rather narrow re- 
curved apical projection. Squama almost divided by a deep 
notch on the inner side; inner lobe triangular and pointed 
on inner side. Sagitta wide and flaring, with twisted shaft ; 
head bluntly pointed at apex and with wide base, the margins 
being irregularly serrate. 


Bombus (Bombus) terrestris var. moderatus Cress. 


Bombus modestus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 99, n. 
22, 2 (not Smith). 
ie moderatus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 109, 

eee 

terrestris var. ferrugineus Schmiedeknecht, Jenaisch. Zeitschr. 
£. Natunwe, lls 1878) 9p. 59s) sae. 

moderatus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
230 (Catal.). 
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Bombus terrestris var. ferrugineus Schmiedeknecht, Apid. Europ., I, 
ps0, 1853, p: 351, n. 5, a": 
moderatus Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
terrestris var. schmiedeknechti Meunier, Natural. Sicil., VII, 
1888, p. 174. 
terricola var. modestus Ant. Handlirsch, Ann naturh. Hofmus. 
Wien, III, 1888, p. 234. 
terrestris var. ferrugineus Dalla Torre, Cat. Hym., X, 1896, 
joy Sov. 
aS terricola var. modestus Dalla Torre, Cat. Hym., X, 1896, 558. 
. moderatus Ashmead, Proc. Wash. Ac. Sci., IV, 1902, p. 123; 
Hym. of Alaska, 1904, p. 129. 
‘ moderatus Howard, Insect Book, 1904, Plate II, fig. 2. 
oY terrestris var. moderatus Fletcher and Gibson, Can. Ent. Rec. 
(Ann. Rept. Ent. Soc. Ont.), 1908, p. 111. 


Type.—The queen is in the collection of the American 
Entomological Society. 


Pile rather long and of medium texture. Head dark; anterior part 
of the dorsum of the thorax yellow, the remainder black; abdomen with 
first segment of dorsum black, the second yellow, the third and base of 
fourth black and the apical segments white; venter black; legs dark; 
wings subhyaline. 

Queen. Head.—¥Entirely dark. Labrum with tubercle-like areas large 
and moderately separated, their summits deeply concaved and margins 
rather sharply elevated ; shelf-like projection moderately wide and 
prominent. Malar space scarcely as long as its width at the apex, 
less than one-fifth as long as the eye. Clypeus rather coarsely punc- 
tate. Flagellum of antenna about one and three-quarters times as 
long as the scape; third antennal segment much longer than the fifth, 
the fifth somewhat longer that the fourth. 

Thorax.—Anterior part of dorsum covered with yellow pile back to 
the tegulz, this color usually extending down onto the mesopleura 
considerably below the bases of the wings and often even covering as 
much as the upper halves of the mesopleura; the remainder of the 
thorax black. 

Abdomen.—Dorsum : segment one black; segment two yellow; seg- 
ment three black; segment four with the basal portion black and the 
apical portion (sometimes only the apical margin and sometimes even 
more than the apical half) clothed with white or whitish pile; segment 
five entirely covered with white pile; segment six mostly dark, but 
usually with more or less white or whitish pile on the sides. Venter 
mostly black, but usually with more or less whitish pile on the sides 
of the apical margins of the apical segments. 

Wings.—Only slightly stained with brown; the fore pair darkest in 
the region beyond the veins. 
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Legs.—Dark; the corbicular fringes usually black, but often more 
or less strongly fulvo-ferruginous. 

Worker.—Much like the queen ; rarely as much as the upper halves 
of the mesopleura covered with yellow pile. 

Matle.—Head.—Entirely dark. Malar space fully as long as its width 
at apex, about one-fourth as long as the eye. Clypeus pretty well 
covered up with pile. Third and fifth antennal segments subequal in 
length, the fourth shorter than either. 

Thorax.—Colored like that of the females. 

Abdomen.—Colored much like that of the females; the apical dorsal 
segments entirely covered with white pile. : 

Wings.—About like those of the females. 

Legs.—Mostly dark ; the hind coxe and trochanters and the bases of 
the hind femora with considerable light pile; the foreand middle tibize 
with considerable ferruginous pile on their hind sides; posterior tibiz 
with outer faces somewhat convex and naked, smooth and shining ; 
the corbicular fringes mostly dark, but rather strongly tinged with ferru- 
ginous; posterior metatarsi with short hind fringes. 

Dimensions.—Length: queen, 18 mm. to 20 mm.; worker, 12 mm. 
to 15 mm.; male, 16 mm. Spread of wings: queen, 39 mm. to 44 
mm.; worker, 24 mm. to 33 mm.; male, 39mm. Width of abdomen 
at second segment: queen, 9mm. toll mm.; worker, 6 mm. to 8} 
mm.; male, 8i mm. 

Redescribed from seven queens (two of them homotypes), 
ten workers and one male. 

Habttat.—This form ranges throughout the greater part of 
Europe and Siberia. In the New World, it appears to be con- 
fined to Alaska, though it may possibly be found in the ad- 
joining territory of Yukon. My Alaskan records are as fol- 
lows: Point Barrow, Cosmos, Kukak Bay, Koyukuk and 
Kadiak. I also have records from Petropaulski, Kamchatka 
and Bering Island. 

I have seen a large series of all three castes (in Museum 
of Comparative Zoology) of this form from Sweden and 
Bavaria. One of the males bore the label “ Bombus ferrugin- 
eus’’ and the determination was by Gerstaecker. There is 
also a queen in the collection of the Massachusetts Agricul- 
tural College labelled ‘‘ Bombus terrestris var. ferrugineus’’ by 
Schmiedeknecht. 

Nests.—Schmiedeknecht says that ferrestris generally has 
its nests under ground and that they often contain hundreds 
of individuals. 
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I have not examined the genitalia of the male of this spe- 
cies, but I am able to tell, from Radoszkowski’s figures and 
Schmiedeknecht’s description, that in general they resemble 
those of the other species which I have placed in the Zerres- 
tris group. Judging from Radoszkowski’s figures they are 
scarcely separable from those of occidentalis and terricola. 


Bombus (Bombus) occidentalis Greene. 


Bombus occidentalis Greene, Ann. Lyc. Nat. Hist. N. Y., VII, 1858, 
Daze coos lds, VAL, LS60h ps 70s saee)- 
s modestus Smith, Journ. of Ent., I, 1861, p. 153, n. 4, 8. 
e Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 98, n. 
0), ts) wpe 
ti proximus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 98, n. 
Ml, teh 6 
oe howardi Cresson, Proc. Ent. Soc. Phila., II, 1863, 99, n. 24, 
o' ; modestus, Id. II, 1863, p. 109, n. 21-22, @. 
occidentalis Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
230 (Catal.). 
S howardit Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231 
(Catal.). 
howardii var. proximus Cresson, Trans. Amer. Ent. Soc., VII, 
1879, p. 231 (Catal.). 
howardii Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
howardit var. proximus Cresson, Syn. Hym. No. Amer., 1887, 
p. 308. 
occidentalis Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
terricolavar. howardii Ant. Handlirsch, Ann. Naturh. Hofmus. 
Wien, III, 1888, p. 234. 
terricola var. proximus Ant. Handlirsch, Ann. Naturh. Hof- 
mus. Wien, III, 1888, p. 234. 
terricola var. occidentalis Ant. Handlirsch, Ann. Naturh. Hof- 
mus. Wien, III, 1888, p. 234. 
terricola var. howardiz Dalla Torre, Cat. Hym., X, 1896, p. 
557. 
terricola var. occidentalis Dalla Torre, Cat. Hym., X, 1896, p. 
557. 
terricola var. proximus Dalia Torre, Cat. Hym., X, 1896, p. 
$59. 
v howardi Cockerell, Bull. Sci. Lab. Den. Univ., XI, 1898, p. 
fle 
perixanthus Cockerell and Porter, Ann. and Magaz. Nat. Hist. 
howardi Cockerell and Porter, Ann. and Magaz. Nat. Hist., 
set. /,) Vole LV), 1899), ps 359: 
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Bombus proximus Cockerell, Ann. and Magaz. Nat. Hist., Ser. 7, May, 


«ce 


1900, Article LIV. 

proximus Cockerell, Pysche, IX, 1901, p. 163—also proximus 
var. howardi. 

occidentalis Fowler, Rep’t Cal. Agrl. Exp. Sta., 1902, Part II, 
pyal7. 

terricola Titus, Can. Ent., XXXIV, 1902, p. 42. 

proximus var. coloradensis Titus, Can. Ent., XXXIV, 1902, pp. 
38 and 41, 2. 

proximus Titus, Can. Ent., XXXIV, 1902, pp. 38 and 41, 
9 8 oo; also Howardii. 

proximus Ashmead, Proc. Wash. Ac. Sci., IV, 1902, p. 124. 

mckayi Ashmead, Proc. Wash. Ac. Sc., IV, 1902, p. 125. 

howardi Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 45. 

proximus Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 
45. 

occidentalis Viereck, Can. Ent., XXXVI, April, 1904, pp. 98 
and 99. 

proximus Ashmead, Hym. of Alaska, 1904, p. 130. 

mckayt Ashmead, Hym. of Alaska, 1904, p. 131. 

howardi Viereck, Trans. Amer. Ent. Soc., July, 1906, p. 238. 

proximus Cockerell, Trans. Amer. Ent. Soc., XXXII, Novem- 
ber, 1906) pi sls: 

proximus perixanthus Cockerell, Trans. Amer. Ent. Soc., 
XXXII, November, 1906, p. 313. 

proximus howardi Cockerell, Trans. Amer. Ent. Soc., XXXII, 
November, 1906, p. 313. 

proximus coloradensis Swenk, Ent. News, XVIII, July, 1907, 
DB. 205, in. a 

proximus coloradensis Cockerell, Univ. Color. Studies, IV, 
1907, p. 258. 

proximus Cockerell, Univ. Color. Studies, IV, 1907, p. 258. 

occidentalis Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1907, p. 17. 

nigroscutatus Fletcher and Gibson, Can. Ent. Rec. (Ann. 
Rep’t Ent. Soc. Ont.), 1908, p. 111. 


Types.—The types of all Greene’s species seem to have 
been lost. Atleast a part of them were alcoholic specimens 
and they were examined at one time by Mr. Cresson. When 
asked about them, Mr. Cresson told me that he did not know 
where they were unless they were in Boston. Prof. Johnson 
has been unable to find them for me in the collection of the 
Boston Society of Natural History and Mr. Henshaw has 
been unable to locate them in the collection of the Museum 
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of Comparative Zodlogy. I have placed Smith’s modestus 
worker and proximus coloradensis Titus in the synonomy of 
this species entirely on the published descriptions. ‘The 
type of howardiz Cresson is in the collection of the American 
Entomological Society as are also specimens of B. proximus 
named by Cresson. I have examined the type specimen of 
mckayzt ; itis in very poor condition, but it can be plainly 
seen that it nearly corresponds for the queen to the proximus 
form of the worker. I consider perzxanthus of Cockerell, a 
cotype of which I have examined, to be nearly typical occz- 
dentalis, as Greene’s original description reads “first four 
abdominal segments black.’’ 


Pile of medium length and texture. Face with more or less yellow 
pile; occiput black in females, yellow in males; thorax variable, but 
the anterior part of the dorsum always covered with yellow pile ; abdo- 
men variable, always black at base and white or whitish-ferruginous at 
apex, black or yellow in the middle; wings rather light ; legs dark, but 
the corbicular fringes more or less terruginous. 

Queen. Head.—Face bearing a somewhat variable mixture of black 
and yellowish-ferruginous pile; occiput and cheeks dark. Labrum 
with tubercle-like areas large and moderately well separated, their 
summits rather deeply concaved and their margins rather sharply ele- 
vated ; the space between these areas and above the shelf-like projec- 
tion rather deeply excavated ; the shelf-like projection prominent and 
moderately wide. Malar space shorter than its width at apex; not 
more than one-fifth aslong as the eye. Clypeus moderately punctate. 
Flagellum of antenna about one and three-fourths times as long as the 
scape; third antennal segment much longer than the fifth, the fifth 
somewhat longer than the fourth. 

Thorax.—Anterior part of dorsum covered with yellow pile, the yel- 
low usually extending down onto the mesopleura somewhat below the 
level of the bases of the wings; the remaining portion of the dorsum 
sometimes entirely black, sometimes with only a mixture of yellow 
hairs with the black on the scutellum, sometimes with the scutellum 
entirely yellow and a black band between the bases of the wings, and 
sometimes even this band nearly replaced by yellow pile, leaving only 
the disc dark; the disc naked, smooth and shining; mesopleura, ex- 
cept their very upper parts, covered with black pile to the bases of 
the legs; metapleura and sides of median segment entirely dark. 

Abdomen.—Dorsum: segments one, two and three entirely black ; 
segment four entirely black or black with a fringe of white hairs on 
its apical margin; segment five covered with white or whitish pile; 
segment six either entirely whitish or mostly black with white or whit- 
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ish hairs on the sides. Venter mostly black, but the apical margins 
of the apical segments fringed more or less with white or whitish 
hairs. 

Wings.—Moderately stained with brown; the fore pair variable, but 
usually lightest across the middle and darkest about the anterior apical 
portion of the radial cell. 

Legs.—Mostly dark; the middle tibiz sometimes with a noticeable 
amount of ferruginous pile on their hind sides, especially toward their 
distal ends; corbicular fringes always more or less strongly ferruginous. 

Worker.—Much like the queen, but the wings usually somewhat 
lighter; the scutellum at most with only a slight mixture of yellow 
hairs with the black; face usually mostly dark, without a very notice- 
able amount of yellowish-ferruginous pile, and often entirely dark. 

Male. Head.—Shaped much like that of the females. Face bear- 
ing a large amount of yellowish pile, sometimes pure and sometimes 
mixed with black ; mostly dark above the bases of the antennz. Occi- 
put sometimes with pure yellowish pile and sometimes with black hairs 
admixed. Ventro-lateral portions of head often with a noticeable 
amount of brownish yellow pile; the cheeks otherwise dark. Malar 
space longer than its width at apex; about one-fifth as long as the 
eye. Clypeus usually mostly covered up with pile. Flagellum of an- 
tenna about two and one-half times as long as the scape; third and 
fifth antennal segments subequal in length, the fourth shorter than 
either. 

Thorax.—Coloration much as in the queen and with about the same 
variation, but the mesopleura often with the yellow pile extending 
down from the dorsum, in a rather narrow line, nearly to the bases of 
the legs and occasionally entirely covered with yellow pile to the bases 
of the legs. 

Abdomen.—Dorsum: The first four segments entirely black ; the last 
three entirely covered with white or whitish pile, often with a more or 
less strong ferruginous tinge. Venter colored much as in the females, 
but usually with somewhat more light pile. 

Genitalia.—As already described for the group. See figs. 119 and 
120. 

Wings.—About as in the worker ; subhyaline. 

Legs.—Sometimes with little or no light pile, but the coxe and tro- 
chanters usually, and the bases of the femora often, with considerable 
yellowish or brownish yellow pile on their lower sides and sometimes 
the femora largely clothed with light pile even to their tips; the hind 
sides of the middle tibize usually and often also the anterior tibiz, 
bearing a considerable amount of ferruginous pile; outer faces of hind 
tibiz slightly convex, naked, smooth and shining; the corbicular 
fringes usually strongly ferruginous; posterior metatarsi without long 
hind fringes. 


HENRY J. FRANKLIN. 269 


Dimensions.—Length: queen, 15 mm. to 18 mm.; worker, 9; mm. 
to 15 mm.; male, 11} mm. to 15} mm. Spread of wings; queen, 37 
mm. to 39 mm.; worker, 23 mm. to 34mm.; male, 28 mm. to 34 mm. 
Width of abdomen at second segment: queen, 9 mm. to 10 mm. ; 
worker, 54 mm. to 8} mm.; male, 6} mm. to 7 mm. 


Redescribed from several queens (from Oregon and Idaho), 
from numerous workers (from Washington, Oregon and Mon- 
tana) and from several males (from Idaho, Montana and New 
Mexico—one of them a cotype of perixanthus Ckll.). 

I have here designated both the queens and workers, above 
described, as typical, on the basis of the coloration of the type 
queen, so that the color variations of both may be conveni- 
ently described together. 

Variation.—This is one of our most variable species. I 
here describe such forms as seem marked distinctly enough 
to deserve description. Between these various forms, I have 
seen almost every conceivable gradation both in the males 
and in the females. I have also examined the genitalia of 
the males of the different color variants and of the two sub- 
species and I have found them allalike. ‘There is one varia- 
tion, belonging to this species, which seems to be distinctly 
marked enough (characters and habitat both considered) to 
be given the rank of subspecies. ‘This variation does not 
seem to have been recognized by previous workers on the 
group. It is pretty generally distributed throughout the 
Pacific States and western Canada, though apparently a rare 
form everywhere, except in California, where, at least in por- 
tions of the state, itis very abundant. To this form I here 
give the name zzgroscutatus. The two subspecies, with their 
respective color variants, are as follows: 

Subspecies occtdentalts.—The typical form above described; 
its color variants are: 

Color Variant 1.—Queen and worker like the typical form, but with 
the fourth dorsal abdominal segment largely, and sometimes entirely, 
covered with white pile. Many specimens, from British Columbia, 
Washington, Montana, Utah, Oregon and Northern California (the &. 
occidentalis of Cresson). 


Color Variant 2.—Queen and worker like Color Variant 1, but with 
more or less yellow pile on the third dorsal abdominal segment and 


TRANS. AM. ENT. SOC., XXXVIII. 


270 AMERICAN HYMENOPTERA. 


with the scutellum usually strongly yellow. Many specimens, from 
Washington, Montana, Alaska, Colorado and Utah. 

Color Variant 3.—Queen and worker like Color Variant 2, but with 
the fourth dorsal abdominal segment entirely black ; scutellum black. 
One worker from New Mexico and one queen from Colorado. 

Color Variant 4.—(B. proximus Cress.). Queen and worker like 
Color Variant 3, but with the apical margin of the fourth dorsal ab- 
dominal segment usually fringed with white pile, the whole of the 
third segment and often an apical fringe on the second, of yellow pile 
and the scutellum more or less yellow. Many specimens from Colo- 
rado, British Columbia, Alaska and Utah. , 

Color Variant 5.—Queen and worker like Color Variant 4, but with 
the extreme sides, as well as the apical margin; of the second dorsal 
abdominal segment bearing yellow pile. Many specimens from Alaska, 
British Columbia, Colorado, New Mexico and Utah. 

Color Variant 6.—(Coloradensis Titus). Like Color Variant 4, but 
with the fourth dorsal abdominal segment entirely covered with white 
pile. Rare in Colorado and western Nebraska. 

Color Variant 7.—Queen like Color Variant 6, but with the apical 
margin of the second dorsal abdominal segment bearing yellow pile 
and the sides of the segment also with a large amount of pile of the 
same color; the scutellum entirely covered with yellow pile and the 
black interalar band with considerable yellow hair admixed. ‘Three 
queens from Montana, Colorado and Utah. 

Color Variant 8.—Worker like that of the typical form, but with the 
abdomen entirely black. Two specimens from Oregon and California. 

Color Variant 9.—Worker like that of Color Variant 4, but with the 
second dorsal abdominal segment, except the very basal middle, en- 
tirely covered with yellow pile; mesopleura covered with yellow to the 
bases of the legs. A single specimen from Colorado. 

Male Color Variant 1.—Like the typical male described above, but 
with the apical portion of the fourth dorsal abdominal segment bear- 
ing white pile; some touches of yellow hair often present about the 
bases of the legs. Several specimens from Alberta, British Columbia, 
Washington and Montana. 

Male Color Variant 2.—Like Male Color Variant 1, but with the 
fourth dorsal abdominal segment entirely covered with white pile and 
with touches of yellow pile on the sides of the second dorsal segment. 
One specimen from Washington. 

Male Color Variant 3.—Like Male Color Variant 1, but with touches 
of yellow pile on the sides of the second dorsal abdominal segment. 
One specimen from Washington. 

Male Color Variant 4.—Like the typical form, but with touches of 
yellow pile on the sides of the second dorsal abdominal segment. Two 
specimens, from Washington and Montana. 
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Male Color Variant 5.—Like the typical form, but with more or less 
yellow pile on the third dorsal abdominal segment. Three specimens 
from Colorado and New Mexico. 

Male Color Variant 6.—Like Male Color Variant 5, but with the 
fourth dorsal abdominal segment entirely covered with white pile. 
One specimen, from New Mexico. 

Male Color Variant 7.—(howardiit Cress.). Like Male Color Vari- 
ant 5, but with the third dorsal abdominal segment entirely covered 
with yellow pile and the apical margin of the second segment bearing 
pile of the same color. Three specimens, from Colorado, California 
and British Columbia. 

Male Color Variant 8.—Like Male Color Variant 7, but with the 
sides of the second dorsal segment bearing yellow pile. Several speci- 
mens from Colorado and Idaho. 

Male Color Variant 9.—Like Male Color Variant 8, but with both 
the second and third dorsal abdominal segments entirely covered with 
yellow pile. Several specimens, from California, Colorado and Idaho. 


Subspecies zzgroscutatus subsp. nov.—In most respects like 
subspecies occidentalis : 


Queen.—Dorsum of abdomen with segment one black; segment two 
with apical margin and sides yellow, the rest black; segment three 
entirely covered with yellow pile; segment four entirely black; seg- 
ment five entirely covered with ferruginous-whitish pile; segment six 
either entirely black or with more or less ferrugino-whitish pile on the 
sides. Scutellum at most with no very great amount of yellow pile 
and usually entirely black or nearly so. 

Worker.—Like the queen in most respects; the yellow often of a 
whitish shade; the wings usually lighter than those of the queen; the 
sixth dorsal abdominal segment always with ferrugino-whitish pile on 
the sides; the scutellum always entirely, or almost entirely, dark; 
the face darker than that of the queen, at most with no very noticeable 
amount of light pile. 

Male.—Much like Male Color Variant 8 of the subspecies occzden- 
talis, but with the pile on the three apical dorsal segments more ferru- 
ginous. 


Described from nine queens, eighteen workers and eleven 
males. Cotypes all from California and deposited in the col- 
lection of the United States National Museum, the collec-: 
tion of Leland Stanford Jr. University, the collection of the 
American Entomological Society and the collection of the 
Massachusetts Agricultural College. ; 

Color Variant J.—Queen like the typical subspecies queen, but with 
the second dorsal abdominal segment at most bearing yellow pile only 
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on its apical margin and sometimes entirely black; scutellum some- 
times entirely yellow and even the black interalar band with an ad- 
mixture of yellow hairs. Three specimens, from Californiaand British 
Columbia. 

Color Variant 2.—Queen and worker like the typical subspecies queen 
and worker, but with the second dorsal abdominal segment, except 
the very basal middle, entirely covered with light yellow pile. Two 
specimens, from California and Montana. 

Male, Color Variant 1.—Like the typical subspecies male, but with 
the second, as well as the third, dorsal abdominal segment nearly or 
entirely covered with yellow pile ; the femora often largely clothed with 
light pile to their tips. Several specimens from California. 

Male Color Variant 2.—Like Male Color Variant 1, but with the 
first abdominal segment bearing some yellow hair; face and occiput 
bearing mostly light yellow pile; ventro-lateral portions of the head 
with much yellow pile ; thorax entirely covered with yellow, except for 
some dark pile in the middle between the bases of the wings and the 
dark metapleura and median segment; venter and femora largely 
clothed with light pile; the second dorsal abdominal segment entirely 
covered with yellow pile. Several specimens from California and 
Colorado. 


The males and workers of this subspecies are by no means 
always distinguishable from those of the subspecies occzden- 
talis, but as a rule they have more strongly ferruginous pile 
on the apical abdominal segments than do the males and 
workers of that subspecies. 

The subspecies zzgroscutatus is for occidentalis a variation in 
the direction of &. ¢erricola, but the two species seem to me 
to be quite distinct, though it is not impossible that they 
should be considered as subspecies of the same species, as 
Handlirsch has considered them. They are certainly very 
closely allied. 

Habitat.—This species ranges through at least the greater 
portion of Alaska(mouth of Dall River, Seldovia, Eagle and 
Nushagak River) and Yukon Territory, through the greater 
part of British Columbia (including Vancouver Island), 
through at least the western part of Alberta, through Wash- 
ington, Oregon, Idaho and at least the western part of Mon- 
tana, through the greater part of California, through the 
greater portion of Nevada, through Utah and all except the 
extreme eastern portion of Colorado, through the greater 
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part of Wyoming and a considerable part of New Mexico. 
It is probably also present in parts of the eastern portion of 
Arizona. Mr. Swenk has recorded the capture of a single 
female specimen in Sioux County, Nebraska. It should be 
noted that I have no Canadian records for it distinctly east 
_of the eastern limits of the Rocky Mountains, though it seems 
not improbable that it may range considerably further east. 
What is its southern limit? My New Mexico records are: 
San Ignacio, Harvey’s Ranch, Las Vegas Range, Beulah, 
Sante Fé Cafion and Costilla Range. The type locality of 
the modestus Smith worker is Oajaca, Mexico, but it seems 
very probable that this wasa mistake. What are its extreme 
northern limits? It would be interesting to know if it is 
present on the Aleutian Islands and in Asia. It is pretty 
strictly confined to the Boreal Region and the Transition 
Zone and seems to be a fairly common species throughout a 
good portion of its range. 

There is a single male before me, which is apparently an 
abnormal color variation either of this species or of B. terrz- 
cola, from the Black Hills of South Dakota. What is the 
eastern limit of this species in the northern United States? 

The species occidentalis is most closely related to B. terres- 
tris moderatus Cress. on one side and to B&. terricola Kirby 
on the other. It will be noted that B. terrestris moderatus 
has the second dorsal abdominal segment entirely covered 
with yellow pile while the third segment is always entirely 
dark ; also the face and scutellum in that species are always 
entirely dark. &. occidentalis, on the other hand, never has 
anything more than mere touches of yellow pile on the second 
dorsal segment unless the third segment is entirely covered 
above with yellow pile; further, this species usually has 
more or less yellow pile on the face, especially on the queens 
and males and the scutellum is very often with a consider- 
able amount of yellow pile. I have not seen any gradations 
tending to close the gap between these two species to any 
extent. For these reasons I cannot agree with Herr Hand- 
lirsch in considering them as varieties or subspecies of the 
same species. 
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Bombus (Bombus) terricola Kirby. 


Bombus terricola W. Kirby, Fauna. Bor.-Amer., IV, 1837, p. 273, n. 
pS Bay odie DARE che apes 
ae i Cresson, Proc. Ent. Soc. Phila , II, 1863, p. 99, n. 
Zp3}4 OP hs 
“Ss . Packard, Proc. Essex Instit., IV, 1864, p. 112,29 8c. 
‘i$ “ Bethune (Reprint, W. Kirby’s Fauna Bor.-Amer.), 
Can. Ent., X, 1878, p. 117. 
% 78 Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231 
(Catal.). 
oh che Bowles, Ann. Rep’t Ent. Soc. Ont., 1880, p. 33. 
* le Provancher, Natural. Canad., XIII, 1882, p. 267, n. 
a OL) cil. 
Provancher, Faun. Entom. Canada. Hymen., 1883, 
Dp: 735, Td, pe. 
at uF Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
af Ant. Handlirsch, Ann. Naturh. Hofmus. Wien., III, 
1888, p. 234 (pars.). 
ap Ht Dalla Torre, Cat. Hym., X, 1896, p. 558. 
a a Harvey and Knight, Psyche, VIII, 1897, p. 79. 
Ce ss Howard, Insect Book, 1904, Plate II, fig. 1, 8; fig. 
Seer 
Kellogg, American Insects, 1905, p. 519. 
a ss Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1907, p. 17: 
HY + Lowell, Ent. News, XVIII, May, 1907, pp. 196-197, 
2) Cee 
Titus, Biol. Surv. Mich., Ecology of Isle Royale, Lake 
Superior, 1908, p. 317. 
i ag Cockerell, Can. Ent., XLII, 1910, p. 25. 
terrestris var. terricola Friese and Wagner, Zo6l. Jahrb., 
XXIX, 1909, p. 28. 


Type.—Probably in the collection of the British Museum, 
but its identity may be lost as Col. Bingham was unable to 
locate it definitely for me. 


Pile of medium length and rather fine. Head mostly dark. Thorax 
with dorsum yellow in front and mostly dark behind; pleura dark. 
Dorsum of abdomen with segments one and four black; two and three 
yellow; five black, except light apical fringe; six black with light 
hairs on the sides. Legs dark, wings brown. 

Queen. Head.—Face sometimes with a weak admixture of yellow 
hairs above and below the bases of the antennz, otherwise entirely 
black. Labrum with tubercle-like areas having their margins rather 
sharply elevated and summits deeply concaved and for the most part 
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smooth; shelf-like projection rather wide and prominent; translucent 
areas faint or absent. Malar space scarcely as long as its width at 
apex, about one-sixth as long as the eye. Clypeus rather finely punc- 
tate. Flagellum of antenna about one and four-fifths times as long as 
the scape; third antennalsegment longer than the fifth, the fifth longer 
than the fourth. 

Thorax.—Anterior part of dorsum covered with yellow pile, the 
yellow often reaching down onto the mesopleura considerably below 
the level of the bases of the wings; the remainder entirely black, ex- 
cept the scutellum often more or less yellowish and occasionally en- 
tirely yellow. 

Abdomen.—Dorsum: segments one and four entirely black; seg- 
ments two and three yellow; segment five mostly black, but the apical 
margin always, and occasionally the whole apical half, bearing whitish 
yellow pile; segment six mostly black, but with more or less whitish 
yellow pile on the sides. Venter mostly black, the apical fringe of 
the preapical segment always more or less strongly ferruginous. 

Wings.—Rather dark; the fore pair lightest across the middle por- 
tion. 

Legs.—Dark; the corbicular fringes often more or less ferruginous. 

Worker.—Much like the queen; the wings as a rule somewhat 
lighter ; the face and scutellum rarely with any yellow hair mixed with 
the black. 

Male. Head.—Shaped much like those of the females. Face often 
with a patch of unmixed dull yellow pile reaching down from the 
bases of the antennz and covering the clypeus, but more often with 
black and yellow pile mixed in this region and usually with a sprink- 
ling of yellow hairs about and above the bases of the antennz. Occi- 
put sometimes with yellow pile and occasionally with black, but usu- 
ally with yellow and black mixed. Cheeks usually entirely black, but 
sometimes with a little yellow pile. Malar space about one-fifth as 
long as the eye. Clypeus mostly covered up with pile. Flagellum of 
antenna about two and one-third times as long as the scape; third 
antennal segment and fifth subequal in length, the fourth shorter than 
either. 

Thorax.—Coloration of pile much like that of the queen, but the 
yellow pile often extending two-thirds of the way down on the meso- 
pleura toward the bases of the legs. 

Abdomen.—Dorsum: coloration of pile much like that of the fe- 
males; fifth segment sometimes entirely black and sometimes with the 
apical margin fringed with light ferruginous pile; sixth segment rarely 
entirely black, usually at least the apical half ferruginous and occa- 
sionally the entire segment ferruginous; apical segment usually with 
entirely light ferruginous pile. Venter usually mostly dark, but occa- 
sionally with mostly light pile, always with a sprinkling of light hairs. 

Genttalia.—As already described forthe group. Sagitta with a flar- 
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ing flange, with serrate margin, at the base of the head on the lower 
side, in place of the tooth-like projection present in affinis and occt- 
dentalis. ; 

Wings.—Usually slightly lighter than those of the worker; distinctly 
lighter than those of the queen. 

Legs.—Mostly dark ; hind and middle coxe, trochanters and femora 
often with considerable light pile; fore and middle tibie often with 
considerable ferruginous pile on their hind sides ; hind tibiz with outer 
faces only very slightly convex and entirely naked, smooth and shin- 
ing; corbicular fringes usually more or less strongly ferruginous ; Pee 
rior metatarsi with no long hind fringes. 

Dimensions.—Length: queen, 15 mm. to 18mm.; worker, 10 mm. 
to 14 mm.; male. 11 mm.to 15 mm. Spread of wings: queen, 37 
mm. to 40 mm.; worker. 26 mm. to 33 mm.; male, 27 mm. to 33 
mm. Width of abdomen at second segment: queen, 10 mm. to 10} 
mm.; worker, 5mm. to 8 mm.; male, 64 mm. to 8 mm. 


Redescribed from numerous specimens of each caste. 

Habitat.—I have records of this species from all the New 
England states, except Rhode Island, and from New York 
(Oneida, Long Island and Keene Valley). I also have the 
following Canadian records: Newfoundland (several locali- 
ties), Prince Edward Island (Hampton), Quebec (Montreal), 
Hudson Bay Country, Ontario (Ottawa, Lake of Bays, Ka- 
benakagami River and Nepigon), Manitoba (Arveme and 
Winnipeg), the new province of Saskatchewan (Oxbow and 
Regina) and Alberta (St. Albert, Calgary and Edmonton). 
It is almost sure to be present in New Brunswick, Nova 
Scotia and Rhode Island. My most southern records are 
Branford, Connecticut, and Long Island, New York. The 
Rocky Mountains probably mark its western limits in Canada. 
The type specimen was taken in Latitude 65°. What are its 
most northern limits? It seems to be a fairly common spe- 
cies through at least a good portion of its range of habitat. 
It is present in the northern parts of Wisconsin and Minne- 
sota (Lake Itasca) and probably also of Michigan and North 
Dakota. It is mainly a Boreal form, but it runs over some- 
what into the Transition Zone. 

This species has its closest ally in the subspecies zzgro- 
scutatus of the species occidentalis. It differs from that form 
in always having the second dorsal abdominal segment 
entirely covered with yellow pile. 
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Bombus (Bombus) affinis Cress. 
|| Bombus vagans Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 91, n. 4, 
2 (not the 8 and o&). 
Hy affinis Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 103. 
M vagans Packard, Proc. Essex Instit., IV, 1864, p. 115, 2 (not 
the 8 and <7). 
fe affinis Packard, Proc. Essex Instit., IV, 1864, p. 118, 8 o. 
5 a Provancher, Addit.-faun. Canada Hymen., 1888, p. 
Sa9) neo.) 2 ot: 
a - Ant. Handlirsch, Ann. Naturh. Hofmus. Wien, III, 
1888, p. 229, 8. 
4 nS Cresson, Trans. Amer, Ent. Soc. Phila., VII, 1879, p. 
230 (Catal.). 
i. in Cresson, Syn. Hym. No. Amer., 1887, p. 307. 
ue ‘‘ Dalla Torre, Cat. Hym., X, 1896, p. 504. 
a oe Titus, Can. Ent., XXXIV, 1902, p. 38. 
ih ss Howard, Insect Book, 1904, Plate II, fig. 6, o. 
Kellogg, American Insects, 1905, p. 519. 


Types.—Originally described from a single worker, from 
Canada, which is in the collection of the American Entomo- 
logical Society, and a single male from New York “ (Coll. E. 
Norton),’’ which I have not located. There are several 
specimens of this species in the collection at Philadelphia, 
but the one labelled in Cresson’s handwriting is the one he 
recognized as the type. The type specimens of the queen 
(described by Cresson as &. vagans) are in the collection of 
the American Entomological Society. 


Pile comparatively short and dense ; head black ; thorax for most part 
covered with yellow pile ; workers and males usually with a distinct black 
band between bases of wings ; abdomen, except first two segments above, 
black ; malar space short. 

Queen. Head.—Rather broadly rounded for Bombus. When viewed 
from in front, as a rule, bearing only black pile, sometimes with a very 
slight admixture of yellow hairs with the black on the occiput. Labrum 
with an elevated tubercle-like area, broadly excavated at the summit 
and with rather sharply elevated border, on each side, with a shelf- 
like projection connecting the middle point of the inner sides of the 
two areas, this being broadly rounded in front and extending forward 
in a plane lying at an acute angle with the general plane of the labrum; 
the surface below this projection and also above it, between the two 
tubercle-like areas, strongly impressed; distal portion bearing a con- 
spicuous amount of ferruginous pile; translucent spots rather small, 
invisible to naked eye, but easily visible with good hand lens. Malar 
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space distinctly broader than its average length; clypeus moderately 
and irregularly punctate, densely punctate at its lower corners. Third 
antennal segment longer than the fifth; fifth distinctly longer than 
fourth. 

Thorax.—Dorsum of thorax, except a noticeable bare area on the 
disc, densely covered with yellow pile. Pile immediately surrounding 
bare area of disc usually with a slight admixture of black hairs, very 
rarely enough to make an indistinct black interalar band. Mesopleura 
well covered with yellow pile, without admixture of black hairs, to or 
very nearly to the bases of the legs. Upper plate of metapleuron usu- 
ally bearing yellow pile on its front portion and black pile on its hind 
portion, sometimes with only dark pile and sometimes with very little ; 
lower plate of metapleuron scantily clothed with dark hairs. Sides of 
median segment bearing dark brown or black pile; middle portion 
destitute of long pile, but bearing very short, fine, light colored 
pubescence. 

Abdomen.—Dorsum of first segment bearing yellow pile for most 
part, its anterior corners with distinct, but rather inconspicuous, tufts 
of black hair, the anterior border of yellow pile with a few black hairs 
intermixed, middle portion of posterior margin of segment naked and 
shining ; second segment entirely covered with yellow pile, the poste- 
rior margin of the yellow being broadly and gracefully notched ; third, 
fourth and fifth segments entirely covered with black pile; sixth seg- 
ment mostly black, but slightly rusty at tip. Venter rather scantily 
clothed with dark pile, without admixture of yellow; tip of apical seg- 
ment somewhat rust colored. Hypopygium without median carina. 

Wings.—Rather strongly stained with brown; the fore wings darker 
in region running back from the apical margin, to and including the 
fourth cubital and the apical cells, than on more basal portion ; a small 
dark spot present near the sinus at the end of the frenal fold; radial 
cell with a narrow dark streak bordering the costal vein to its tip, 
where it unites with a similarly colored streak bordering the radial vein 
for a short distance. 

Legs.—All the trochanters and femora bearing dark hair, with light 
hairs intermixed only very rarely; fore and middle tibiz black, with 
black pile and with tips rust-colored or ferruginous on the outer side ; 
hairs fringing bare outer surfaces of hind tibiz (corbicular fringes) 
long and black; posterior metatarsi broad and bearing short spines 
and pubescence, the hairs at base on posterior side somewhat longer. 

Worker.—Much like the queen in most respects, the following ex- 
ceptions being noticeable: dorsum of thorax usually, though not 
always, with a distinct but somewhat indefinite band of black pile 
between the bases of the wings, there being always a more or less 
strong admixture of yellow hairs with the black; first dorsal abdomi- 
nal segment with the tufts of black hairs at anterior corners smaller 
and less noticeable than in the queen, sometimes almost absent 
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(these black tufts are over the margin of the apparent dorsum of the 
abdomen, and may be best seen by looking at the insect from the side 
and somewhat in front, letting the line of vision pass under the wings 
at what appears to be the anterior face of the abodmen); second dor- 
sal segment with the extreme sides and apical margins covered with 
yellow, the rest with brown ferruginous pile; translucent spots of 
labrum smaller than in queen, in some specimens absent ; mandibles 
very variable, sometimes four and sometimes five toothed (figs. 37, 
39, 40 and 41). 

Male. Head.—Shaped muchlike that of queen. Bearing other than 
black pile only on the occiput. Occiput sometimes all black, but usu- 
ally with a more or less strong admixture of yellow hairs; in some 
specimens with yellow pile predominating and not much black hair 
intermixed. Labrum broadly indented from side to side in front of 
the middle; surface rather coarsely punctate. Malar space about as 
long as its width at the apex; clypeus pretty well covered up with 
pile; antennz rather short and stubby for male Bombus, the fifth seg- 
ment slightly longer than third, fourth distinctly shorter than either. 

Thorax.—Coloration of pile like that of the worker. 

Abdomen.—Coloration of pile about like that of worker. 

Genitalia.—In most respects like those of the other species of the 
terrestris group; the prominent tooth-like projection at about the 
base of the lower side of the head of the sagitta much broader than 
in B. occidentalis and serrate at its tip (fig. 121). 

Wings.—In general like those of the queen and worker, but much 
lighter, the basal three-fourths of the fore wings being scarcely stained 
with brown. 

Legs.—Trochanters usually with black pile only, sometimes with a 
very slight admixture of yellow hairs; femora with only black pile; 
tibiz with black pile and rusty tips on the outer side. Posterior tibiz 
with distinct and rather deep corbicule, the fringing hairs bordering 
an entirely bare area; outer surface flat or very slightly convex. Poste- 
rior metatarsi rather broad, concave on outer side, with curved poste- 
rior border and bearing rather short spines, pubescence and hair. 

Dimensions.—Length: queens, 15 mm. to 21mm.; workers, 9 mm. 
to 15 mm.; males, 11mm.to17 mm. Spread of fore wings: queens, 
37 mm. to 43 mm.; workers and males, 23 mm. to 36 mm. Width of 
head: queen, 5mm.to6mm.; worker, 31 mm.to5mm.; males, 4 
mm.to5 mm. Width of abdomen at second segment: queens, 8 mm. 
to 114 mm.; workers and males, 6 mm. to 9 mm. 


Habitat.—This species is present in southeastern Canada, 
though apparently one of the rarer species there. It is not 
very common in northern New England, but apparently 
grows much more so southward. In southern New England 
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it is quite a common species, though less so than several 
others. It ranges southward through the Middle Atlantic 
States into South Carolina and Georgia, where it again ap- 
pears to be rare, and westward certainly as far as Ramsey 
County, Minnesota, and probably somewhat farther. I know 
nothing of its southward range in the Central States, though, 
as I have seen specimens from Pittsburgh, Pennsylvania, it 
seems not unlikely that it may be found as far south as Ken- 
tucky. It apparently reaches its greatest abundance in the 
central portion of the Middle Atlantic States. It is mainly 
confined to the Transition and Upper Austral Zones, with no 
report of capture west of the Mississippi river. Redescribed 
from sixteen queens, fourteen workers and sixteen males. 
One of the workers was a specimen (homotype) previously 
compared by me with the type. 

Nests.—I have seen but one nest of this species. I found 
it in early July in southern Vermont, in an open mowing on 
the surface of the ground. It was made up, in the usual way 
for surface nests, of dried grass and stubble woven together 
and, as the queen had apparently but recently started it, it 
contained only a few cells with partially developed larve in 
them. The nest was left as it was found so that the queen 
might develop her colony, but unfortunately it was accident- 
ally destroyed a few days later. 

Although this was a surface nest, the fact that the queens 
of this species are never seen in abundance, while the workers 
and males in late summer often appear in large numbers, 
together with the fact that their nests are so seldom found, 
leads me to the opinion that they are usually subterranean. 

This species is very constant in its character, a remarkable 
fact when the extreme variability of a large proportion of 
the species of the Zerrestris group is considered. 

The indications that the queen, which I have here asso- 
ciated with the affimzs worker and male of Cresson, properly 
belongs with them are so strong that it can hardly be doubted. 
Mr. J. C. Bridwell, who has done considerable work on the 
Bombide, first suggested the relationship to me. While I 
disagreed with him at first, I have been forced to the conclu- 
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sion that he was correct. The evidences of their relationship 
are as follows: 

1. They have exactly the same range of habitat. 

2. No other queen Gombus in the eastern part of the United States 
is without definitely and satisfactorily determined workers. 

3. No other Bombus workers and males in the eastern United States 
are without a satisfactorily determined queen. 

4. The queens, workers and males, by their structures, are all easily 
placed in the Zerrestris group, of which there is no other eastern repre- 
sentative, except B. ferricola. 


THE BOREALIS GROUP. 


“The group of B. fervidus’’ Radoszkowski, Bull. Soc. 
Natural. Moscow, xlix, P. 1, 1884. p. 77. 

Type.—Bombus borealis W. Kirby. The first of the three 
species which Radoszkowski placed in this group was really 
borealis, but he misidentified it as fervidus. 


Characters of the Group. 


Females.—Pile rather short and fine; head elongate tri- 
angular in outline; mandibles as in Pratorum group; malar 
space long; clypeus impunctate, smooth and shining; abdo- 
domen tapering more gradually and evenly to the apex than 
with most Bombus species. 

Males.—Head elongate, triangular, with long malar space: 
antenne very long and slender ; posterior tibiz with outer sur- 
faces distinctly concaved and bearing, for the most part, only 
short hair; traces of corbicule not very distinct; posterior 
metatarsi bearing only short spines and pubescence, with no 
long fringes, their outer faces distinctly concaved and finely 
and evenly pubescent. 

Genitalia.—Outer spatha (fig. 138) from one-third to one- 
half as long, along its middle line from anterior to posterior 
border, as it is wide, from attachment to attachment ; its ante- 
rior margin broadly, deeply and evenly incurved; posterior 
margin broadly and rather evenly outcurved, with a slight in- 
dentation at the middle. Inner spatha with posterior part 
strongly quadrangular, the apical half of this portion covered, 
on lower surface, with a dense coat of hair, this hair usually 
extending much farther forward along the sides than in the 
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middle; chitinous thickening on its anterior margin very 
heavy, especially so on the median projection: middle por- 
tion of this spatha usually with two parallel chitinous thick- 
enings running almost anteriorly and posteriorly and usually 
with a line of hairs running up the middle line between them 
for a short distance; as a rule, without fenestre. Claspers 
(figs. 61 and 68) long and rather thick and powerful in appear- 
ance; branches very broad at base, but narrowing rapidly to 
a sharply rounded, almost pointed, apex (as seen from above); 
volsellze broad and heavy, narrowest toward apex, with 
broadly rounded and recurved apical projections, with very 
coarsely and irregularly serrate margins; squame large and 
prominent, with outer lobe vestigial, usually extending in- 
ward considerably past the inner margin of the volselle, irre- 
gularly quadrate, with inner posterior part pointed or nearly 
so; sagittz with extremely irregular heads, consisting of a 
basal part with a prominent tridentate projection, this being 
connected, by means of a narrow elevated ridge, running 
along the shaft, with the very irregularly quadrangular api- 
cal portion, which has a very prominent anteriorly directed 
tooth on its outer end; shafts of sagittaz wide and flaring ; 
uncus usually with a prominent recurved portion. 


Bombus (Bombus) borealis Kirby. 


Bombus borealis W. Kirby, Fauna Bor.-Amer., IV, 1837, p. 272, n. 

378. 

nr Se Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 93, n. 9. 

a vy Cresson, Proc. Ent. Soc. Phila., III, 1864, p. 41, n. 6, 
oF ish Gp 

a fervidus Putnam, Proc. Essex Instit., IV, 1864, p. 99 (pars.). 

es a Packard, Proc. Essex Instit., IV, 1864, p. 110 (pars.). 

if borealis Bethune (Reprint, Kirby’s Faun. Bor.-Amer.), Can. 
Ent., X, 1878; p. 117. 

uh re Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230 
(Catals). 

ot fervidus Radoszkowski, Bull. Soc. Natural. Moscow, LIX, 
1884, p. 77; T..2, Fs 25. 

“ borealis Cresson, Syn. Hym. No. Amer., 1887, p. 307, 1887 
(Catal.). 

os fervidus Ant. Handlirsch, Ann. Naturh. Hofmus. Wien, III, 
1888, p. 237 (pars.); T. 10, F. 5. 
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Bombus borealis Provancher, Addit. Faun. Canada. Hymen., 1888, p. 

340, 9 ov. 

= Mi Howard, Insect Life, I, 1889, p. 295. 

us i Coville, Proc. Ent. Soc. Wash., I, P. 4, 1890, pp. 198 
and 201. 

AG fervidus Dalla Torre, Cat. Hym., X, 1896, p. 519 (pars.). 

os borealis Robertson, Trans. Ac. Sci., St. Louis, VII, 1897, p. 
356. 

a ie Jarvis, Thirty-sixth Ann. Rep’t Ent. Soc. Ont., 1905, 
p. 128. 

i aS Lowell, Ent. News, XVIII, May, 1907, p. 198. 

o nie Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1907, p. 16; 1908, p. 111. 


Types.—Queen probably in the collection of the British 
Museum, but identity apparently lost as Col. Bingham was 
unable to locate it definitely for me. Worker and male in 
the collection of the American Entomological Society. 


Females with face and occiput covered with light pile ; thoracic dor- 
sum yellow, except for a broad black interalar band ; pleura black ; first 
four dorsal abdominal segments yellow, the rest black ; venter black ; 
legs black; wings rather dark; malar space rather long. Males like 
females, for most part, but the legs and venter with some light pile. 

Queen. Head.—Rather elongate; face above and below the bases 
of the antennz well covered with a large patch of whitish pile, with 
at most only a slight admixture of black hairs; occiput with pure 
whitish yellow pile, with little or no admixture of dark hair; sides of 
head dark, except for sometimes a little light pile near the top. Labrum 
with tubercle-like areas well separated, rounded above and flattened 
on the summits; shelf-like projection rather small, not very promi- 
nent; translucent areas very dim or absent. Malar space longer than 
its width at apex, nearly one-third as long as the eye. Flagellum of 
antennz somewhat less than twice as long as scape; third antennal 
segment longer than fifth, the fifth longer than the fourth. 

Thorax.—Center of disc bare, smooth and shining. Anterior part 
of dorsum and scutellum covered with yellow pile ; a broad black band 
between the bases of the wings; mesopleura black from somewhat 
below the level of the bases of the wings to the bases of the legs; 
metapleura and sides of median segment dark. 

Abdomen.—Dorsum : first four segments usually entirely covered 
with yellow pile, but the sides of the fourth sometimes with some black 
pile; segment five often entirely black, but usually with a slight ad- 
mixture of light hairs on the apical margin; apical segment black. 
Venter mostly black, but sometimes with a slight sprinkling of light 
hairs. Hypopygium with a distinct carina on its apical third. 
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Wings.—Strongly stained with brown, the fore pair lightest in the 
middle portion. 

Legs.—Coxe black; trochanters mostly dark, but often with con- 
siderable light pile on their lower sides; femora and tibiz dark. 

Worker.—Much like the queen, but the wings usually somewhat 
lighter. 

Male. Head.—Shaped much like that of queen. Face, above the 
bases of the antennz, sometimes entirely black, but usually with a 
patch of whitish and black pile mixed extending both above and below 
the bases of the antennz; occiput with a triangle of yellow pile and 
pile of the same color running out from it on each side along the 
occipital ridge; ventro-lateral sides of head mostly dark, but often 
with considerable light pile, this connecting with the occipital triangle. 
Malar space longer than its width at the apex, about one-third as long 
as the eye. Clypeus with middle part smooth and shining and at least 
the anterior portion not very well covered with pile. Flagellum of an- 
tenne from three and one-half to four times as long as the scape; fifth 
antennal segment somewhat longer than the third, the fourth distinctly 
shorter than either. 

Thorax .—Coloration of pile much as in females, but the lower parts 
of the mesopleura usually with more or less scattering yellow pile and 
occasionally covered with it to the bases of the legs; upper ends of 
metapleura, close under the bases of the wings, often with a notice- 
able touch of yellow. 

Abdomen.—Dorsum : first four segments entirely covered with yel- 
low pile; segment five entirely black, partly black and partly yellow 
in varying proportions, or entirely yellow; segment six often entirely 
black, but usually with the apical margin more or less heavily fringed 
with yellow ; segment seven mostly black, but usually with a few light 
hairs on the sides. Venter occasionally almost entirely black, but 
usually with the apical margins of all, except the basal and apical, 
segments well fringed with light hair. 

Genitalia.—Outer and inner spathas like those of B. appositus (fig. 
138). Claspers and sagittz as already described for the group (figs. 
61 and 68); not separable by any noticeable structure from those of 
B. appositus. 

Wings.—Considerably lighter than those of queen. 

Legs.—Coxez mostly black, but often with a few light hairs about 
their tips; trochanters usually with considerable light pile on their 
lower sides; femora occasionally entirely dark, but usually with con- 
siderable light pile; tibiz dark. 

Dimensions.—Length: queen, 15 mm. to 19 mm.; worker, 10 mm. 
to 15 mm.; male, 12 mm. to 15 mm. Spread of wings: queen, 32 
mm.to 39 mm.; worker, 26 mm. to 32 mm.; male, 26 mm. to 31 mm. 
Width of abdomen at second segment: queen, 8 mm. to 9} mm.; 
worker, 6} mm. to 8 mm.; male, 6 mm. to 7} mm. 
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Redescribed from numerous specimens of all sexes. 

Habitat.—I have records of this species from Newfound- 
land, New Brunswick, Quebec, Ontario (Nepigon, Ottawa 
and Lake of Bays), Manitoba and Alberta (Beaver Lake) in 
Canada and from Maine, New Hampshire, Massachusetts, 
New York (northern), Michigan, northern Wisconsin and 
Minnesota (St. Paul and Lake Itasca) in the United States. 
It is probably present in the old territory of Assiniboia and 
in Vermont and northern North Dakota. In western Canada 
its range seems to end on the eastern side of the Rocky 
Mountains where it is completely replaced by its close ally, 
B. apposttus. What are its northern limits ? The type speci- 
men came from Latitude 65 degrees. My most southern 
record for it is Amherst, Massachusetts, where it is extremely 
rare. I have no records from Pennsylvania, though I have 
seen a large amount of material from that state. It is mainly 
a Boreal form, but it runs over somewhat into the Transi- 
tion Zone. Inno part of its habitat does it appear to be a 
very common species. 

This species has been confused with B&B. fervidus by many, 
on account of its somewhat similar coloration, but it is not 
even closely allied to that species. The females can be in- 
stantly separated from those of fervidus by means of the 
light pile on their faces and the males can be at once dis- 
tinguished by their dark pleura. Specimens of this species 
also generally have the yellow pile more tawny than does 
fervidus. ‘The females can be separated from those of its 
close ally, apposttus, by the difference in coloration of the 
fifth dorsal abdominal segment, and the males from those of 
apposttus by the much whiter pile on the front of the thorax 
in the latter species. 


Bombus (Bombus) appositus Cress. 
? Bombus borealis Cresson, Proc. Davenp. Acad. Nat. Sci., I, 1876, p. 


210. 
oF appositus Cresson, Proc. Acad. Nat. Sci. Phila., 1878, p. 
LES Os: 


HY i Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
230 (Catal.). 


TRANS. AM. ENT. SOC., XXXVIII. 


286 AMERICAN HYMENOPTERA. 


Bombus appositus Cresson, Syn. Hym. No. Amer., 1887, p. 307 
(Catal.). 
sh my Ant. Handlirsch, Ann. Naturh. Hofmus. Wien, 
III, 1888, p. 234. 
es ay Dalla Torre, Cat. Hym., X, 1896, p. 511 (Catal.). 
ye “s Cockerell, Bull. Sci. Lab. Den. Univ., XI, 1898, p. 
(Ale 
Cockerell and Porter, Ann. and Magaz. Nat. Hist., 
Ser. 7, IV, 1899, p. 389. 
« ss Cockerell, Psyche, IX, 1901, pp. 272 and 282. 
rs iy Titus, Can. Ent., XXXIV, 1902, pp. 38 and 40, 
OM Io 
ay borealis Titus, Can. Ent., XXXIV, 1902, p. 40. 
t appositus Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 
44, 
we 4 Viereck, Can. Ent., XXXVI, April, 1904, pp. 98 
and 99. 
it 15 Viereck, Trans. Amer. Ent. Soc., XXXII, July, 
1906, p. 240. 
“ oi Viereck, Trans. Amer. Ent. Soc., XXXII, July, 
1906, p. 242. 
uf os Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 313. 
ne 5 Cockerell, Bull. Amer. Mus. Nat. Hist., XXII, 
Dec. 17, 1906, Article XXV, p. 453, n. 114. 
of oh Univ. Color. Studies, IV, 1907, p. 258. 
3 a Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1908, p. 111. 


Types.—Type specimens of queen, worker and male are 
in the collection of the American Entomological Society. 
These specimens came from Colorado, New Mexico, Utah 
and Nevada. 


Greater part of face, occiput and anterior part of dorsum of thorax 
covered with whitish pile; a black band between the bases of the wings; 
scutellum covered with tawny yellow pile; first five dorsal segments of 
abdomen covered with tawny yellow pile, apical segments black. 

Queen. Head.—Face above and below the bases of the antennz 
largely covered with whitish pile; occiput well covered with a tri- 
angular patch of whitish pile extending forward nearly to the ocelli; 
sides of head behind the eyes bearing rather scanty dark brown pile. 
Labrum much asin &. affinis, but with borders of the tubercle-like 
areas broadly rounded over and much less sharply elevated; trans- 
lucent spots small or absent. Malar space fully one-third as long as 
the eye. Antenna with third segment nearly as long as the fourth and 
fifth taken together; fifth segment distinctly longer than fourth. 


+ 
; 
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ee 


HENRY J. FRANKLIN. 287 


Thorax.—Anterior part of dorsum, back to the bases of the wings, 
covered with whitish pile; a broad black band between the bases of 
the wings, the black pile of this band having, however, in many speci- 
mens, a more or less strong admixture of whitish hairs, especially on 
the sides; surface of dorsum, in the middle of this band, bare of pile, 
impunctate and shining. Scutellum densely covered with tawny yel- 
low pile. Upper portions of mesopleura covered with whitish pile, 
this being continuous with the pile of the same color on the anterior 
part of the thorax above; remainder of pleura bearing only dark pile. 

Abdomen.—First five segments densely covered above with tawny 
yellow pile ; apical segment black, except at very tip where it is slightly 
rusty. Venter dark, for the most part, but with the apical margins of 
all, except the first and last segments, fringed very noticeably with 
whitish hairs. Hypopygium witha distinct median carina on its apical 
third. 

Wings.—Strongly stained with brown; fore wings evenly colored 
throughout for most part, darkest on apical halves of median and sub- 
median cells and on anterior and apical portions of radial cell. 

Legs.—Trochanters sometimes all black, but the middle and hind 
pair usually bearing more or less whitish hair intermixed with the 
black ; fore coxz also often with a little light pile. Fore femora usu- 
ally all black; middle and hind femora as a rule bearing only black 
pile, but often with more or less whitish hair on the lower sides of 
their basal halves. Fore and middle tibiz all black, except their tips 
on the outer sides, which are rusty; corbicular fringes of hind tibiz 
black. Posterior metatarsi of medium width and bearing only short 
spines and very short hair or pubescence. 

Worker.—Much like the queen. Many specimens with considerable 
whitish pile on sides of head behind the eyes. Labrum usually with 
translucent spots absent. Wings, as a rule, somewhat lighter than in 
queen. 

Male. Head.—Pile of face like that of queen, but sometimes with a 
strong admixture of black hairs; a little patch of hair at the upper 
end of each eye black; sides of head, behind the eyes, sometimes with 
only dark pile, but usually with more or less whitish hair; occiput 
with pile asin queen. Labrum slightly bituberculate; malar space 
between one-third and one-half as long as the eye; clypeus usually 
pretty well covered up with pile, finely punctate for most part, front 
portion of disc smooth and shining; middle segments of flagellum of 
antennz sometimes slightly arcuate; fifth segment slightly longer than 
the third, the fourth much shorter than either (fig. 25). 

Thorax.—Coloration much like that of queen, but the mesopleura 
covered with whitish pile to bases of legs; metapleura and sides of 
median segment often covered with black, but usually with whitish 
pile. 

Abdomen.—First five dorsal segments densely covered with tawny 
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yellow pile; fifthsegment sometimes with a very few black hairs mixed 
in with the yellow; sixth segment often entirely covered with yellow 
pile, but as often with a more or less strong sprinkling of black hairs 
on the middle portion; apical segment mostly black, but usually with 
a more or less noticeable light tuft toward each side. Venter, except 
basal and apical segment, bearing whitish pile for the most part. 

Genitalia.—Outer spatha with a variable (usually scattering) tuft of 
hairs on each side of the apical portion of the ventral surface (fig. 
138). Basal part of head of sagittze perforate close to the shaft. 

Wings.—Colored about like those of the worker though, as a rule, 
somewhat lighter, distinctly lighter than those of the queen, only 
slightly stained with brown. 

Legs.—Posterior coxz bearing more or less whitish pile; all the 
trochanters and femora bearing a large amount of whitish pile and, as 
a rule, very little dark pile, except the fore and middle femora in front 
and the posterior femora behind and all the femora around very distal 
ends; tibiz all dark. 

Dimensions.—Length: queens, 14 mm. to 20 mm.; workers, 10 
mm. to 14mm.; males, 12mm.to17 mm. Spread of wings: queens, 
35 mm. to 42 mm.; workers, 24 mm. to 35 mm.; males, 30 mm. to 33 
mm. Width of abdomen at second segment: queens, 8 mm. to 9} 
mm.; workers, 6 mm. to 8 mm.; males, 64} mm. to 7} mm. 


Redescribed from twenty queens (two of them homo- 
types), fourteen workers (two of them homotypes) and nine 
males. 

Habttat.—This handsome species appears to be confined 
to the mountain ranges and higher lands of the western 
United States and to the southwestern portion of Canada 
(probably the lower lands). The most southern records 
which I have are the Magdalena Mountains and Rio Ruidoso, 
New Mexico and Chino, southern California. My most 
northern record is Kelowna, British Columbia, where it does 
not appear to be rare. My most eastern record is Fort Col- 
lins, Colorado. I have records from the following states of 
the United States: Washington, Oregon, Montana (western 
part), Wyoming, Colorado, Utah, Nevada, California and 
New Mexico and from British Columbia only in Canada. It 
appears to be rather a rare species in New Mexico, Colorado, 
Utah and Nevada and to increase in abundance northwards 
until it reaches its maximum in western Montana, Idaho 
(probably), Washington and Oregon, where it appears to be 


HENRY J. FRANKLIN. 289 


one of the common species. It is probably yet to be reported 
from Arizona, Lower California (northern part), Alberta, 
western Assiniboia, western Saskatchewan and western Atha- 
basca. It probably is not present in any of the states east of 
those above mentioned or in Mexico proper. It appears to 
be confined mainly to the Canadian and Transition Zones, 
and it seems not improbable that it may range throughout a 
considerable portion of Alaska. 

This species has by far its closest ally in the European 2. 
distinguendus Morawitz, of which it is probably merely a 
variety, though I have not been thus far able to prove that 
such is the case. &. distinguendus has the pile on the ante- 
rior part of the dorsum of the thorax strongly yellowish in- 
stead of whitish as in this species. This species is compa- 
ratively very constant in all its important characters. 


THE KIRBYELLUS GROUP. 


Type.—Bombus kirbyellus Curtis. This group is newly 
established in this paper. 


Characters of the Group. 


Females.—Pile long and fine. Head very long triangular in 
outline ; mandibles as in Pratorum group; malar space reach- 
ing its maximum in length; clypeus rather sparsely punctate, 
except at corners; hypopygium without median carina. 

Males.—Head shaped much like that of female; antennze 
moderately long and slender; posterior tibiz with outer face 
very slightly convex and fringed in front and behind with 
very long hairs, forming a very distinct pollen basket ; hind 
margins of posterior metatarsi fringed with long hairs. 

Genitalia.—Claspers (figs. 63 and 77) long and rather 
slender in appearance ; branches with broadly rounded apices, 
viewed from above; volsellz very long and slender, gradu- 
ally tapering from the base and with a broadly rounded and 
irregularly serrate-margined apical projection; squamz ob- 
long or irregularly triangular in outline, with the inner lobe 
vestigial or absent. Sagitta with very irregularly shaped 
head, this being bidentate at base on outer side and with 
apex foliaceous and recurved downward. 


TRANS. AM. ENT. SOC., XXXVIII. (37) 


290 


AMERICAN HYMENOPTERA. 


Bombus (Bombus) kirbyellus Curt. 


? Bombus balteatus Dahlbom, Bombi Scandin., 1832, p. 36, n. 8, 2. 


? 


?* 


ce 


“e 


a6 


tricolor Dahlbom, Bombi Scandin., 1832, p. 41, n. 17, &. 
kirbyellus Curtis, Descr. Insects Cl. Ross Second Voy., 1835, 
App., p. 42, n. 6, 9 8 o&; Tab. A, Rize 
os Erichson, Arch. d. Naturgesch, II, P. 1, 1836, p. 
287, n. 8. 
nivalis Zetterstedt, Insect Lappon., I, 1838, p. 474, n. 7, 9. 
‘* Nylander, Notis. Saellsk. Faun. and Fl. Fenn. 
Forh., I, 1848, (Adnot.), p. 234, n. 17. : 
‘« Eversmann, Bull. Soc. Natural. Moscow, XXV, P. 3, 
1352) p. 131 n.7, 
‘* Nylander, Notis. Saellsk. Faun. and Fl. Fenn. 
Forh., II, 1852 (Revis.), p. 262, n. 6. 
kirbyellus Smith, Catal. Hym. Brit. Mus., II, 1854, p. 397, 
n. 44, 9. 
balteatus Schiddte, Etzel’s Gronland, p. 611. 
oe Aurivillius, Bih. Svensk. Vet.—Akad. Handl., XV, 
1890, P. IV, p. 28. 
kirbyellus Cresson, Proc. Ent. Soc. Phila., I, 1863, p. 101, 
ilo Hoek Noth: 
balteatus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 108. 
nivalis Thompson, Opusc. Entom., P. II, 1870, p. 258, n. 
ZA}, 2) cope 
he Thompson, Hymen. Scandin., II, 1872, p. 35, n. 13, 
Sh teh (ope 
montanus Radoszkowski, Bull. Soc. Natural. Moscow, LI, 
P. IV, 1874, p. 209 (p. p.). 
s F. Moravitz, Fedtschenko: Turkestan Apid, I, 


1875, p. 3, n. 4. 
putnami Cresson, Proc. Ac. Nat. Sci. Phila., 1878, p. 185, 
- 


kirbyellus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
231 (Catals): 
putnami Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
231 (Catal). 
nivalis F. Moravitz, Bull. Ac. Sc. St. Petersbourg, XXVII, 
1881, p: 229, ne 15," 2 461; . 

‘«  Schmiedeknecht, Apid. Europ., I, P. IV, 1882, pp. 
269, 274, 275, 278, 9 8, 284, 286, o& and p. 309, 
iy Uy Sh eh ofl 

kirbyellus Cresson, Syn. Hym. No. Amer., 1887, p. 308. 

putnami Cresson, Syn. Hym. No. Amer., 1887, p. 308. 

nidulans Ant. Handlirsch, Ann. naturh, Hofmus. Wien., III, 
1888, p./232 5 2. 10 a6: 
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Bombus nidulans Ant. Handlirsch, Ann. naturh. Hofmus. Wien., IV, 
1891, p. 453. 
2 kirbyellus Dalla Torre, Cat. Hym., X, 1896, p. 527. 
ie puinami Dalla Torre, Cat. Hym., X, 1896, p. 544. 
i **  Cockerell, Psyche, IX, 1901, p. 163. 
= “* Titus, Can. Ent., XXXIV, 1902, pp. 38 and 41. 
ss atrifasciatus Morrill, Can. Ent., XXXV, 1903, p. 224. 
putnami Viereck, Can. Ent., XXXVI, April, 1904, pp. 98 
and 99. 
kirbyellus Friese and Wagner, Zodlog. Jahrb. Suppl. 7, 
Festch Weismann, 1904, T. 30, F. 2, 9. 
* putnam Cockerell, Univ. Color. Studies, IV, 1907, p. 257. 
a, kirbyellus Cockerell, Can. Ent., XLI, January, 1909, p. 37. 
af Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1907, p. 17; ibid, 1908, p. 111. 


Types.—Not improbably in the collection of the British 
Museum, but their identity apparently lost as Col. C. T. 
Bingham wrote me that he was unable to find them. The 
beautiful colored figures given with the original description 
are sufficient to identify the species with certainty. 


Pile very long and fine. Head of females black. Thorax entirely 
covered with light pile, except for broad black interalar band; dorsum 
of abdomen yellow at base, black in the middle and whitish or ferrugin- 
ous atapex. Wings light. Malar space very long. 

Queen. Head.—Elongate in form. Face entirely black, except for 
occasionally a slight tuft of light pile between the bases of the an- 
tennz ; occiput usually entirely black, but sometimes with a very slight 
sprinkling of light hairs; sides of head behind eyes entirely dark. 
Tubercle-like areas of labrum with summits not very deeply con- 
caved and only very sparsely punctate and upper (posterior) margins 
rounded, the space between them, above the shelf-like projection, rather 
small; translucent areas small and dim, almost absent. Malar space 
between one-third and one-half as long as the eye; clypeus sparsely 
punctate over disc, rather smooth and shining; flagellum of antennz 
about twice as long as scape; third antennal segment distinctly longer 
than the fifth, the fifth longer than the fourth. 

Thorax.—Dorsum entirely covered with very light yellow, in some 
specimens whitish, pile, except for broad black interalar band; the 
yellow on the anterior part not quite reaching back to the tegule in 
some specimens; anterior border of black band bending forward, and 
posterior backward in the middle, its length along the middle line, 
from front to hind margin, distinctly more than half its width from 
wing base to wing base; scutellum bearing only light pile. Meso- 
puelra entirely covered with light (whitish in most specimens) pile, 
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both back under the bases of the wings and to the bases of the legs. 
Metapleura and sides of median segment occasionally entirely dark, 
but usually with more or less light hair and often with light pile only. 
Colors of thorax as a whole sharply defined. 

Abdomen.—Dorsum: first two segments always entirely covered 
with pure whitish-yellow pile; third segment mostly black, but always 
with a touch of light pile on the extreme side margins and often with 
a more or less strong fringe of the same color extending inward more 
or less toward the middle line along the apical margin; fourth seg- 
ment very variable, often entirely covered with ferruginous or whitish 
yellow pile (of varying shade) and as often enitrely black; fifth seg- 
ment usually entirely covered with ferruginous or whitish yellow pile 
(of greatly varying shade), but sometimes with such a strong admix- 
ture of black hairs as to make this color greatly predominant; sixth 
segment always entirely black, except for rusty tip. Venter some- 
what variable, but usually clothed (except first and last segments) for 
most part with light pile. 

Wings.—Subhyaline; the fore pair darkest on median and submedian 
cells and on anterior part of the radial cell and about and beyond its 
apex. 

Legs.—Coxz sometimes entirely black, but usually with a more or 
less noticeable amount of light hair; trochanters seldom without a 
considerable amount of light pile on the lower side; fore and middle 
femora often entirely dark, but usually with a slight touch of light 
hair at their bases; hind femora usually with a conspicuous amount 
of light hair at least on basal portion, rarely entirely dark; fore and 
middle tibiz, except rusty outer sides of apices, entirely dark; cor- 
bicular fringes usually more or less strongly ferruginous, but often 
entirely black. 

Worker.—Like the queen, but with pile on metapleura and sides of 
median segment never entirely dark, usually entirely light; posterior 
and middle coxe, trochanters and bases of femora never without some 
light hair; pile on dorsal abdominal segments four and five usually 
much more strongly ferruginous than in case of queen and also the 
venter with this ferruginous pile sometimes extending slightly onto the 
side margins of the corresponding segments. 

Male. Head.—Shaped as in queen. Face with a large patch of 
yellow pile between and below the bases of the antenne, this patch 
widely separated from the inner margins of the eyes on each side and 
sometimes with black hairs admixed ; occiput bearing a median tri- 
angular patch of sometimes pure yellow pile, but usually with a very 
slight admixture of black hairs; ventro-lateral portions of head usu- 
ally with considerable yellow pile. Malar space about one-half as 
long as eye; clypeus mostly covered up with pile; flagellum of an- 
tenne about three times as long as the scape; fifth antennal segment 
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nearly as long as third and fourth taken together, third segment longer 
than fourth. 

Thorax.—Colors arranged as in workers, but with interalar band 
much less sharply defined, there being a more or less strong admixture 
of yellow hairs with the black; metapleura and sides of median seg- 
ment never with black hair. 

Abdomen.—Coloration about like that of worker; third dorsal seg- 
ment sometimes entirely black ; fourth segment usually almost entirely 
black, except for some yellow hair on extreme side margins, some- 
times entirely black; apical dorsal segment often entirely black, but 
as often entirely covered with ferruginous (of greatly varying shade) 
or whitish yellow pile, as with segments five and six; fifth segment 
often partly or entirely black. Venter, except the sides of the first seg- 
ment and the apical segment, rather heavily clothed with long, light 
yellow pile; apical segment usually more or less tinged with ferrugin- 
ous, especially on the apical margin, sometimes black. 

Genitalia.— Outer spatha (fig. 123) with anterior lateral projections 
very long, slender and rounded at the end; main part a little less than 
one-third as long, from anterior to posterior border along the middle 
line, as wide, from side margin to side margin ; anterior margin widely 
and rather evenly incurved ; posterior margin broadly rounded on the 
sides, but rather widely and deeply incurved in the middle; ventral 
surface on each side of apical portion bearing a scattered patch of 
long hairs. Inner spatha (fig. 115) tridentate at apex. Claspers as 
described for group. Inner lobe of squame vestigial. Shaft of sagitta 
with a prominent projection a little in front of the middle of the lower 
side. See figs. 63 and 77. 

Wings.—Usually a trifle lighter than those of queen and worker. 

Legs.—Coxz, trochanters and femora always with a large amount 
of yellow pile; fore and middle tibiz often dark for the most part, but 
usually with a considerable amount of light or ferruginous pile on their 
outer and posterior sides and often within also; hind tibiz with their 
outer faces bare and with fringes always more or less strongly ferru- 
ginous; posterior metatarsi with light or ferruginous hind fringes. 

Dimensions.—Length: queen, 15 mm. to 19 mm.; worker, 11 mm. 
to 15 mm.; male, 12 mm. to 16 mm. Spread of wings: queen, 32 
mm. to 41 mm.; worker, 26 mm. to 32 mm.; male, 30 mm. to 33 mm. 
Width of abdomen at second segment: queen, 8} mm. to 10} mm.; 
worker, 54 mm. to 8} mm.; male, 6 mm. to 7 mm. 


Redescribed from seven queens (one of them the type of 
atrifasciatus Morrill and another a homotype of putnami 
Cresson), seventeen workers and ten males. 

Variations.—As has been already shown in the above de- 
scription, this species is a rather variable one, especially in 
the coloration of the abdomen. The queens usually have 
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the yellow pile very light, in some cases almost white, and 
many times the pile on the abdomen which is normally ferru- 
ginous is also very nearly white. The workers and males 
usually have the yellow and ferruginous much deeper and 
more pronounced than in the queens. 

Habitat.—A strictly Boreal form. The writer has records 
from New Mexico (Truchas Peak), Colorado, Montana, 
Oregon (Mt. Hood), Labrador, Boothia Felix, Hudson’s 
Straits, Hudson Bay Territory, Alberta, British Columbia, 
and Southern Alaska (Bartlett Bay at sea-level), and there is 
a queen before me from Sopka, Siberia. Aurivillius has 
reported it from Greenland (Polaris Bay, Port Foulke, God- 
haven, Auleitsivik and Inigtut). In the western United 
States and southwestern Canada, it is confined to the highest 
ranges of the Rocky Mountains. Inno part of its habitat 
in North America does it appear to be a common species. 
It may be present in northern Europe and, if so, B. dalteatus 
Dahlbom may be the same species. Most of the descrip- 
tions, reference to which is made, in Dalla Torre’s catalogue, 
under the names da/lteatus and nivalis, cannot be made to 
apply satisfactorily to this insect, as they describe the thoracic 
pleura as covered largely with dark pile. Aurivillius gives a 
very accurate description of true kzvbyel/us and its variations 
from Greenland specimens and states that the Greenland 
specimens differ from European ones. 

This species is evidently most closely allied to B. kincazdtz 
Cockerell and its next nearest relatives appear to be B. polaris 
Kirby and B&B. arcticus Kirby. 

In a paper published in Ann. du Mus. Zool. de 1’Acad. 
Imp. des Sci. de St. Pétersbourg, 1904, Tome IX, No. 4, H. 
Friese describes a new variety and a new subspecies of this 
species as follows: 

‘* B. kirbyellus Curt. var. lysholmin. var.—Entirely black, only seg- 
ments four to six white haired. Subsp. pyropygus Friese—segments 
four to six red haired.’’ 

I am not sure whether these forms are valid forms of 
kirbyellus or not. If lysholmz is valid, it was, in all proba- 
bility, described from a melanic specimen. 
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Bombus (Bombus) kinecaidii Cockerell. 


Bombus kincaidit Cockerell, Ann. and Magaz. Nat. Hist., Ser. 7, II, 
1898, p. 324, 2 ov. 


>? ‘ — gelidus Ashmead, Proc. Wash. Acad. Sci., IV, 1902, p. 127. 
Psithyrus kodiakensis Ashmead, Proc. Wash. Acad. Sci., IV, 1902, 
pe 1305 ct 
Bombus kincaidii Viereck, Ent. News, XIV, February, 1903, p. 54, 
2 Gil 
? ‘*  gelidus Ashmead, Hym. of Alaska, 1904, p. 133. 


Psithyrus kodiakensis Ashmead, Hym. of Alaska, 1904, p. 136, o. 


Tyfes.—A queen and male are in the collection of the 
American Entomological Society and a worker is in the col- 
lection of the United States National Museum. The follow- 
ing description is from those specimens : 


Pile long and rather fine. Females with head black ; dorsum of thorax 
pale yellow, except for a broad black interalar band; pleura heavily 
Shaded with dark hairs; dorsum of abdomen with the two basal seg- 
ments densely yellow, third segment mostly yellow but less densely so 
than the first two; the remaining segments black; venter black; legs 
dark; wings light. Male with a tuft of yellow on the face; occiput with 
a sprinkling of yellow hairs; cheeks mostly dark; dorsum of thorax 
colored as in the females, but with a less definite black interalar band ,; 
pleura rather strongly shaded; dorsum of abdomen with the first two 
segments yellow, the remainder more or less shaded with black hairs 
and with some ferruginous pile on the two apical segments. Malar space 
long. 


Queen. Head.—Entirely dark. Malar space about one-half longer 
than wide at apex; about one-third the length of the eye. Clypeus 
strongly punctate. Third antennal segment a little longer than the 
fifth. 

Thorax.—Anterior part of dorsum and scutellum very light yellow ; 
a broad oval black band between the bases of the wings, with its poste- 
rior border nearly straight. Pleura heavily shaded, the yellow pile 
for the most part stopping short near the bases of the wings, but yet, 
the upper parts of the pleura with a considerable sprinkling of yellow 
hairs (when viewed with a lens). 

Abdomen.—Dorsum: segments one and two entirely and densely 
covered with yellow pile; segment three also covered with yellow pile, 
but much less densely so, the black of the integument showing through 
rather plainly and some black hairs admixed ; the remaining segments 
black. Venter black. Hypopygium without a median carina. 

Wings.—The fore pair with outer portions hyaline, the basal por- 
tions being considerably stained with brown; the hind pair hyaline 
throughout, except the veins. 
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Legs.—Black ; the tips of the corbicular fringes slightly ferruginous; 
a little ferruginous hair on the hind sides of the fore and middle tibiz. 

Worker.—Like the queen, but with a narrower black interalar band 
and the pleura, though shaded somewhat with black hairs, pretty 
strongly yellow to the bases of the legs. 

Male. Head.—Face below the bases of the antenne and the cly- 
peus bearing a distinct, but somewhat indefinite, tuft of yellow pile; 
occiput mostly dark, but with a strong sprinkling of yellow hairs; 
cheeks mostly dark, but with a few yellow hairs. Malar space between 
one-third and one-half as long asthe eye. Third, fourth and apical 
antennal segments subequal in length, considerably shorter than any 
of the rest except the pedicel. 

Thorax.—Coloration of pile on the dorsum much like that of the 
queen, but the black interalar band not nearly as definite as in that 
caste, there being a strong admixture of yellow hairs with the black. 
The pleura dark, but with a strong admixture of yellow hairs. 

Abdomen.—Dorsum: segments one and two yellow; the follow- 
ing segments shaded with black hairs, but with light yellow hairs 
admixed somewhat, especially on the side margins, and predominant 
on the third segment; the two apical segments with considerable 
ferruginous hair. Venter with yellow hairs admixed with the black 
considerably. 

Wings.—Hyaline, except the veins. 

Legs.—Trochanters and femora heavily covered with very dull yel- 
low pile, mixed with black hairs; fore and middle tibize with some 
ferruginous hair; hind tibize with very long ferruginous fringes; all 
the metatarsi fringed considerably with ferruginous hairs, those on the 
hind margins of the posterior pair being long. 

Dimensions.—Length: queen, about 21 mm.; male, about 16 mm. 


Habitat.—Pribilof Islands. 

This species is apparently closely allied to both strenuus 
and kirbyellus. The latter, however, has a longer malar 
space in all its castes than does this species, and strenuus 
has the first three dorsal abdominal segments evenly and 
equally covered with yellow pile and the apical segments of 
the queen with considerable ferruginous hair. Polaris, an- 
other close relative, may be separated from kincaidiz by the 
ferruginous-yellow pile of its apical dorsal segments and by 
its usually less punctate clypeus. I think it not improbable, 
however, that extensive collecting may prove that kzncazdiz 
is only a color variant or subspecies of either stvenuus or 
polaris. 
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Bombus (Bombus) strenuus Cress. 


Bombus strenuus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 102, n. 
is pecs go Me 
vs oe Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231 
(Catal.). 
or nt Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
es i Dalla Torre, Cat. Hym., X, 1896, p. 551. 
Pages frigidus Ashmead, Proc. Wash. Ac. Sci., IV, 1902, p. 126. 
eed os Ashmead, Hym. of Alaska, 1904, p. 132. 
strenuus H. Friese, Ann. du. Mus. Zool. de l’Acad. Imp. des 
Sci. de St. Pétersbourg, 1904, Tome IX, no. 4. 


Types.—One queen and the male are in the collection of the 
American Entomological Society. They are in rather poor 
condition, the pile on both being matted down quite badly 
all over. 


Malar space long, Pile long and rather fine. Females with head 
black ; front part of dorsum of thorax and scutellum yellow ; upper two- 
thirds of mesopleura yellow ; a broad interalar band and the lower parts 
of the pleura dark ; anterior half of abdominal dorsum yellow, anterior 
part of posterior half black and apex more or less ferruginous,; wings 
light; legs dark. Male, except the head and legs, colored much like the 
Semale, 

Queen. Head.—Trapeziform. Pile dark brown. Labrum with 
tubercle-like areas broad and somewhat concaved at their summits, 
their margins somewhat strongly elevated; space between these areas 
and above the shelf-like projection moderately broad. Malar space 
distinctly longer than its width at apex, fully one-third as long as the 
eye. Clypeus coarsely, but somewhat sparsely, punctate. Third an- 
tennal segment longer than the fifth, the fifth longer than the fourth. 

Thorax.—Anterior part of dorsum covered with light yellowish pile ; 
scutellum similarly colored for the most part, but often with some black 
pile on its anterior part; avery broad black band between the bases 
of the wings; mesopleura somewhat variable, but usually with their 
upper halves light yellow and lower halves black; metapleura and 
sides of median segment with dark brown pile. 

Abdomen.—Dorsum: three basal segments entirely covered with pile 
of much the same shade of yellow as that on the anterior part of the 
dorsum of the thorax; segment four black, but often with a few ferru- 
ginous hairs on the apical margin; segments five and six more or less 
ferruginous, usually more or less mixed with black. Venter mostly 
dark brown. Hypopygium with no distinct median carina. 

Wings.—Subhyaline, only slightly stained with brown; the fore pair 
darkest in the median and submedian and anterior portion of the radial 
cells. 
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Legs.—Mostly dark brown, but with tips of corbicular fringes usu- 
ally somewhat yellowish ferruginous. 

Worker.—Not seen. 

Male. Head.—Face and occiput with yellow and black pile mixed. 
Malar space between one-third and one-half as long as the eye. Cly- 
peus pretty well covered up with mostly yellow pile. Third, fourth 
and apical antennal segments subequal in length, shorter than any of 
the rest except the pedicel. 

Thorax.—Colored much like that of the females. 

Abdomen.—Dorsum: first three segments yellow; segment four 
black; segment five mostly black; segments six and seven entirely 
ferruginous. Venter with strong admixture of yellow hairs. 

Wings.—Clear hyaline. 

Legs.—Coxe, trochanters and femora with considerable yellow pile ; 
hind tibize and fore, middle and hind metatarsi fringed with long, light 
ferruginous hair. 

Dimensions.—Length: queen, 19 mm. to 25 mm.; male, 16; mm. 
Spread of wings: queen, 43 mm. to 47 mm.; male, 34; mm. Width 
of abdomen at second segment : queen, 10 mm. to 113 mm. 


Redescribed from four queens and one male. 

Habitat.—I have only the three following definite records 
of this species: Hudson Bay Country, Fort Yukon (Alaska) 
and Fort Cosmos (Alaska). It must range through the 
country intervening between these points, but nothing defi- 
nite is known concerning its limits in any direction. It is 
certainly a strictly Boreal form and it seems to be rare 
throughout its range of habitat. 

This species is very closely allied to B. kéncazdit Ckll. and 
apparently to B. kirbyellus Curtis also. It may be readily 
separated from the latter by means of the yellow third dor- 
sal abdominal segment and the dark lower portions of the 
pleura. The third segment is more strongly and completely 
yellow than in &zxcazdiz, and the yellow extends down onto 
the mesopleura farther than in that species; furthermore, 
the apical abdominal segments of the female kzucazdzz are 
entirely black. 


Bombus (Bombus) polaris Curt. 


Bombus polaris Curtis, Descr. Insects Cl. Ross’ Second Voyage, 1835, 
App:,; ps (63; 1..7, °2'o". 
“ ue Erichson, Arch. f. Naturg., II, P. I, 1836, p. 288, n. 9. 
us aS Smith, Catal. Hymen. Brit. Mus., II, 1854, p. 397, n. 
435 2% 
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Bombus polaris Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 101, n. 


Hl vote 

“ ss MacLachlan, Journ. Linn. Soc. Zo6l., XIV, 1877, p. 
106, o. 

ce oe Cresson, Trans. Amer. Ent. Soc., VII, p. 231, 1879 
(Catal.). 


a os Cresson, Syn. Hym. No. Amer., 1887, p. 308. 

se oe Dalla Torre, Cat. Hym., X, 1896, p. 540. 

nidulans H. Friese, Ann. du Mus. Zod]. de 1’Acad. Imp. des 
Sci. de St. Pétersbourg, 1904, Tome IX, no. 4. 

‘< polaris H. Friese, ibid. 


Types.—Probably in the collection of the British Museum, 
but they may have lost their identity as Col. Bingham was 
unable to locate them definitely for me. 


Pile long and fine. Females with head black. Dorsum of thorax yel- 
low, with a broad black band between the bases of the wings. Dorsum of 
abdomen with segments one and two yellow ; segment three usually largely 
covered with dark pile, but with considerable yellow pile running across 
the middle or apical portion of the segment, sometimes entirely yellow ; 
segment four sometimes with some black pile onits basal portion, but 
usually covered entirely with ferruginous-yellow pile (of varying shade); 
segment five entirely covered with ferruginous-yellow pile ; segment six, 
of the females, largely black, but with considerable ferruginous yellow 
hair, in the male entirely yellow-ferruginous ; segment seven of the male 
entirely ferruginous-yellow. Venter and legs (including the corbicular 
fringes) of the females dark. Malar space rather long. 

Queen. Head.—Face, occiput and cheeks black, with at most only 
a very slight sprinkling of light hairs. Malar space distinctly longer 
than its width at apex; about one-third as long as the eye. Clypeus 
rather smooth and shining on the disc, at most only moderately punc- 
tate. Third antennal segment distinctly longer than the fifth, the fifth 
distinctly longer than the fourth. 

Thorax.—Dorsum covered with light yellow pile, except for a very 
wide black interalar band (this band being more than one-half as wide 
—from front to rear—as it is long—from wing base to wing base); 
mesopleura usually covered for the most part with dark brown or 
black piie, but often with the yellow pile extending down more than 
half-way from the dorsum to the bases of the legs (in anything like 
typical specimens, however, never reaching the bases of the legs). 
Metapleura variable, sometimes almost entirely dark and sometimes 
with mostly pale yellow pile. Sides of the median segment usually 
with very little or no light pile. 

Abdomen.—Dorsum: segments one and two clothed with light yel- 
low pile; segment three usually covered very largely with black pile, 
but usually with a more or less strong touch of light yellow pile run- 


TRANS. AM. ENT. SOC., XXXVIII. 


300 AMERICAN HYMENOPTERA. 


ning,in a very indefinite band (of varying width), across its middle or 
apical portion (sometimes this segment is almost entirely black and 
sometimes it has so much yellow pile that only traces of the black are 
noticeable); segment four sometimes with some black pile at its base, 
but usually entirely covered with ferruginous-yellow pile ; segment five 
entirely covered with ferruginous-yellow pile ; segment six more or less 
ferruginous-yellow. Venter sparsely clothed with dark brown or black 
pile, with very little or no admixture of light hairs. Hypopygium 
without a median carina. 

Wings.—Subhyaline, only very slightly stained with brown; the 
veins of the fore pair noticeably darker than their membranes, and their 
general color lightest in the region beyond the veins, often in this por- 
tion being clear hyaline. 

Legs.—Coxe, trochanters, femora and tibie bearing little or no pile 
of a color other than dark brown or black; the corbicular fringes some- 
times slightly ferruginous tipped. Thecorbicular areas comparatively 
very flat. 

Worker.—Much like the queen, but with the mesopleura often 
covered with light yellow pile nearly or quite to the bases of the legs. 

Male Head.—Face with a patch of pale yellow and black hairs 
mixed, between and below the bases of the antennz and reaching down 
over the clypeus, but not approaching the inner margin of the eye on 
either side; occiput with a triangular patch of pale yellow pile; cheeks 
mostly dark. Malar space distinctly longer than its width at apex; 
fully one-third as long as the eye. Clypeus usually mostly covered 
with pile. Third and fourth antennal segments sebequal in length, 
the fifth much longer than either. 

Thorax.—Dorsum covered with yellow pile, except for a wide, but 
more or less indefinite, black interalar band, there being usually at 
least a slight admixture of pale hairs with the dark pile; pleura light 
or dark, according to the specimen. 

Abdomen.—Dorsum with coloration of pile much like that of the 
queen, but the third segment sometimes entirely yellow and the apical 
segments always entirely covered with ferruginous-yellow pile (of 
greatly varying shade); some specimens with all the first five segments 
entirely covered with yellow, and the two apical ones with light ferru- 
ginous-yellow pile. Venter clothed with dark brown and pale yellow 
pile quite evenly mixed over all the segments, but in greatly varying 
proportions on different specimens. 

Wings.—Mostly hyaline. 

Legs.—Coxe, trochanters and femora, all bearing a considerable 
amount of yellow pile; fore tibiz mostly dark; middletibiz with con- 
siderable ferruginous pile on their hind sides; hind tibiz with outer 
faces somewhat convex and mostly bare on their distal halves, their 
fringes long and strongly ferruginous or ferruginous-yellow; hind 
metatarsi with rather long ferruginous-yellow hind fringes. 
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Genitalia.—Outer spatha in general like that of B. kirbyellus (fig. 
123), but with the hind margin almost straight instead of distinctly in- 
curved. Inner spatha (fig. 165) with its front margin arcuate outward 
and its side margins deeply incurved; its apical portion tapering to a 
blunt point. Claspers (figs. 150 and 158) long and slender; their 
branches, as seen dorsally, with broad and somewhat irregularly 
rounded apices; the volselle very long and slender, with their mar- 
gins mostly even and with their apical projections large, prominent, 
rounded and with somewhat serrate apical margins; squamz with inner 
lobe entirely absent, the outer lobe being large and elongate, rounded 
at the apex and rather suddenly narrowed at the base and with both 
its inner and outer margins nearly straight. Sagitte but little differ- 
ent from those of £irbyellus. Uncus very broad, though tapering to a 
recurved apex of medium width; with evenly outcurved side margins. 

Dimensions.—Length: queen, 16 mm. to 18mm.; worker, 11 mm. 
to 14mm.; male, 14 mm.to16mm. Spread of wings: queen, about 
39 mm.; worker, 27 mm. to 30 mm.; male, about 30 mm. Width of 
abdomen at second segment: queen, about 10 mm.; worker, 6 mm. 
to 7 mm.; male, about 7 mm. 

Redescribed from many queens, seven workers and five 
males. All these specimens are in the collection of the Mu- 
seum of Comparative Zoology at Cambridge, most of them 
having been collected by J. D. Sornborger and A. Stecker. 

Habitat.—The writer has records of this Boreal species as 
follows: Labrador (Rama, Nain, Ft. Chimo and Ungava 
Bay) and Greenland (McCormick Bay). Dr. Ashmead re- 
ported the species from Alaska (Hym. of Alaska, p. 133), 
but I consider that record questionable as I have found no 
specimens of what I consider to be true folarzs, from that 
region, in the collection of the United States National Mu- 
seum. Ido not, however, think it impossible, or even im- 
probable, that the species may be present in Alaska. 

This species appears to be closely related to B. kzrbyellus 
and &. arcticus. From the former, its females may be sepa- 
rated by their shorter malar space and more flat and even 
surfaced corbicular areas and its males by their much shorter 
malar space. The females of arcticus also have a distinctly 
longer malar space than do the females of this species. The 
female of stvenuus, which species is apparently the closest 
ally to olarts and resembles it quite strongly in coloration, 
may be definitely separated from the female of this species 
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by the different coloration of the third and fourth dorsal 
segments of its abdomen and by its more strongly punctate 
clypeus. 

Specimens of this species are rather somber in appearance 
and without sharp contrasts in the coloration of their pile. 
A considerable portion of the yellow pile of most specimens 
has a strong tendency to be pale and lustreless. The ferru- 
ginous-yellow pile on the apical dorsal abdominal segments 
varies greatly in shade, being sometimes whitish and some- 
times strongly ferruginous. 


Bombus (Bombus) arcticus Kirby. 


|| Apis alpina O. Fabricius, Fauna Gronland, 1780, p. 199 (Non Linné). 

?* Bombus hyperboreus Schonherr, Svensk. Vet.-Akad. Handl., XXX, 
1899p. 57, 2) T.3, Foe 

arcticus W. Kirby, Anim. Parry’s First Voy., 1821, Ap- 

pend.,) p- 216, <2: «ot. 

? i hyperboreus Dahlbom, Bombi Scandin., 1832, p. 42, n. 
19. 

arcticus Curtis, Desc. Insects Cl. Ross’ Second Voy., 1834, 

App., p. 64, n. 8, 2 co’. 
a i. Erichson, Arch. f. Naturg., II, P. 1, 1836, p. 288, 


ce 


aly J, See, 
? ae hyperboreus Zetterstedt, Insect. Lappon., I, 1838, p. 475, 
sol, Jl fee 
? a a Nylander, Notis. Saellsk. Faun. and Fl. Fenn. 


Forh., I, 1848 (Adnot.), p. 230, n. 8. 
groenlandicus (Westermann) Smith, Catal. Hymen. Brit. 
Mus., Il, 1854,-p: 393, n. 23; 2 
a hyperboreus Schiédte, Etzel’s Gronland, p. 611. 
re arcticus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 95, 


ray Ji): He 
AS groenlandicus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 
S7en iG: ee 
oe hyperboreus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 
108. 
? We Thomson, Opusc. Entom., P. 2, 1870, p. 256, 
Nepeaee wou 
fale as Thomson, Hymen. Scandin., II, 1872, p. 34, 
ay UA, Ql cH. 


arcticus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
230 (Catal.), 
groenlandicus Cresson, Trans. Amer. Ent. Soc., VII, 
1879, p. 230 (Catal.). 
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? ? Bombus hyperboreus F. Moravitz, Bull. Ac. Sci. St. Petersbourg, 
XXVII, 1881, 231, n. 16, 9 &. = 
? - oi Schmiedeknecht, Apid. Europ.,I, P. 4, 1882, 
p.276; 9 8290) ot tand307, 1.16 ;"2 68 ot. 
% Cresson, Syn. Hym. No. Amer., 1887, p. 308 


(Catal.). 
i uy Fox, Proc. Ac. Nat. Sci. Phila., 1892, p. 135. 
? = 3 Aurivillius, Bih. Svensk. Vet.—Akad. Handl., 
XV; 1890; P24) pe 27: 
? us a Friese and Wagner, Zoédlog. Jahrb. Suppl. 7, 


Fetsch. Weismann, 1904, T. 30, F. 1, @. 
rt Cockerell, Can. Ent., XLI, Jan., 1909, p. 37. 


? us oh H. Friese, Ann. du Mus. Zool. de 1’Acad. 
Imp. des Sci. de St. Pétersb., 1904, Tome 
? i a IX, n. 4. 


ce 


Waebbus H. Friese, ibid. 


Types.—Probably in the collection of the British Museum, 
but their identity may be lost as Col. Bingham was unable 
to locate them definitely for me. 


Head black ; anterior part of dorsum of thorax and scutellum covered 
with light yellow pile; pleura dark anda broad black interalar band 
present, dorsum of abdomen typically with the two basal segments yel- 
low and the remainder black. Malar space long. File long and fine. 

Queen. Head.—Elongate triangular in outline and bearing only 
black pile; labrum as in B. affinis 2; malar space about one-half as 
long as the eye; clypeus moderately punctate over its entire surface ; 
fifth antennal sezment about equalling the third in length, fourth seg- 
ment shorter. 

Thorax.—Anterior part of dorsum and scutellum covered with pale 
yellow pile; pleura, except for a little just below the bases of the wings, 
bearing dark pile; a broad and distinct black band between the bases 
of the wings. 

Abdomen.—First two dorsal segments covered with pale yellow pile, 
the remaining dorsal segments black; venter black. Hypopygium 
without median carina. 

Wings.—Strongly stained with brown, a trifle lighter than those of 
the queen of B. perplexus Cress. 

Legs.—Coxe, trochanters, femora, fore and middle tibize and corbi- 
cular fringes black. 

Worker.—Much like the queen in all respects except size. 

Male. Mead.—Face and sides behind the eyes black ; occiput largely 
covered with pale yellow pile. Malar space fully one-half the length 
of the eye. Fifth antennal segment much longer than either the third 
or the fourth, these two segments being subequal; apical segment the 
shortest of all except the pedicel. 
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Thorax.—Black band between the bases of the wings rather indefi- 
nite; pleura, except a little just below and in front of the bases of the 
wings, black; scutellum well covered with pale yellow pile. 

Aébdomen.—Coloration like that of abdomen of queen. 

Legs.—Coxe, trochanters, femora, and tibie black. Hind tibiz and 
metatarsi fringed behind with long hairs. 

Dimensions.—Length: queen, 26mm.; worker, 18 mm.; male, 21 
mm. Spread of wings of queen, 43 mm. 


Redescribed from two queens, one worker and one male. 

Habitat.—Greenland and Arctic Canada. I have records of 
its capture at Godhaven and Disco in Greenland. The type 
specimens were taken in Boothia Felix (Arctic Canada). It 
seems not improbable that this is the same species which is 
present in the northern regions of Europe and Asia and is 
known as B&B. hyperboreus Schonherr. F. Morawitz, however, 
in describing what he took ‘to be this European and Asiatic 
species described the queen as having the malar space about 
as long as its breadth at the apex. 

I have seen a Schmitt box full of specimens of this species 
in the collection of the American Entomological Society. 
Unfortunately, when examining the types in that collection, I 
did not have the time to examine these specimens carefully 
and note their places of capture. It was at once evident to 
me, however, that this species is quite a variable one in its 
coloration, particularly on the abdomen, which often has a 
very strong admixture of pale yellow pile on its apical two- 
thirds. 

THE PRATORUM GROUP. 

“The group of B. pratorum L.,’? Radoszkowski, Bull. Soc. 
Natural. Moscou, XLIX, P. I, 1884, p. 59. 

Type.—Bombus pratorum Linneus. 


Characters of the Group. 


Females.—Pile medium to long, of variable texture; head 
somewhat variable, but in most species distinctly triangular 
in outline; malar space usually of fully average length ; man- 
dibles distinctly three-toothed and usually with a more of less 
distinct straightening or incurving of the lower apical mar- 
gin, suggestive of a fourth. 
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Males.— Antenne of not more than average length for 
Bombus male; posterior tibize fringed with long hairs on 
anterior and posterior borders, forming more or less strong 
corbicule ; hind metatarsi with posterior fringe variable, 
never very short and in most species rather long. 

Genitalia.—Claspers appearing rather slender and weak; 
the apex of each branch as seen from above broadly rounded, 
its inner side, in most cases, more or less pointed and passing 
the inner margin of the volsella (figs. 64, 65, 69, 72 and 74); 
volsella long and slender, usually of about the same width 
throughout, except at the base, whereit is, inmost cases, rather 
suddenly wider; squama triangular in outline, the inner lobe 
being vestigial or absent; sagitta with a long, rather slender 
shaft, having a prominent tooth-like projection on its lower 
side at about the middle, and a sickle-shaped head, the plane 
of the sickle being about at right angles with the shaft with 
its tip directed ventrally. 


Bombus (Bombus) bimaculatus Cress. 


Bombus bimaculatus Cresson, Proc. Entom. Soc. Phila., II, 1863, p. 
SP, sal, (3, Gila 
ss us Packard, Proc. Essex Instit., IV, 1864, p. 117, &. 
es riding sit Cresson, Proc. Acad. Nat. Sc. Phila., 1878, p. 182, 
2 B. 
te bimaculatus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
; 230) (Catal.). 
os ridingsiit Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230 
(Catale): 
3g bimaculatus Cresson, Syn. Hym. No. Amer., 1887, p. 307 
(Catal:). 
‘ ridingsii Cresson, Syn. Hym. No. Amer., 1887, p. 308 
(Catal.). 
ue bimaculatus Dalla Torre, Cat. Hymen., X, 1896, p. 512 
(Catal.). 
ite separatus Dalla Torre, Cat. Hymen., X, 1896, p. 546 (pars.) 
(Catal.). 
ok we Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, 
pp. 177 and 178, 2 o&. 
ve btmaculatus Howard, Insect Book, 1904, Plate II, fig. 4, 0, 
salar thy StS 
es ridingsit Swenk, Ent. News, XVIII, July, 1907, p. 296, n. 5. 
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Types.—Described from a single aberrant male from Con- 
necticut which I have not located. There are, however, three 
males, labelled by Cresson and giving his idea of the spe- 
cies, in the collection of the American Entomological Society. 
The queen and worker types (described as rzdingszz by Cres- 
son) are also in this collection. 


Pile of medium length and rather coarse. Head black for most part, 
occiput bearing a patch of yellow pile; thorax, except disc of dorsum, 
covered with yellow pile; abdomen with basal segment and basal middle 
of second segment of dorsum covered with yellow pile, the remainder 
usually black. Malar space rather long. 

Queen. Head —Elongate triangular in form ; occiput bearing a tri- 
angular patch of yellow pile, sometimes pure, sometimes with a very 
strong admixture of black hairs; remaining portions of head bearing 
black pile only. Labrum (fig. 114) much as in Z. affinis, but with the 
tubercle-like areas rather broadly rounded over, without sharply ele- 
vated margins and not very much excavated at the summit, also with 
shelf-like projection connecting them rather narrow and weak; trans- 
lucent areas very large, easily visible to the naked eye. Malar space 
distinctly longer than its width at the apex, slightly more than one- 
quarter as long as the eye; clypeus sparsely punctate, shining; third 
antennal segment distinctly longer than the fifth and the fifth distinctly 
longer than the fourth. 

Thorax.—Dorsum covered for the most part with yellow pile, disc 
naked, impunctate and shining, the surrounding pile with a more or 
less strong admixture of black hairs sometimes slightly suggestive of a 
blackinteralar band. Pleura bearing yellow pile nearly to, in many speci- 
mens quite to, the basesof the legs; sides of median segment usually bear- 
ing yellow pile, but in some specimens with almost entirely black pile. 

Abdomen.—Dorsum with basal segment bearing only yellow pile; 
second segment with a basal middle patch of yellow pile of varying 
size, sometimes a mere strip and sometimes reaching back nearly to 
the apical margin of the segment, the remainder of the segment covered 
with black pile; the remaining segments bearing only black pile. 
Venter rather sparsely clothed with dark hair. Hypopygium without 
median carina. 

Wings.—Strongly but not deeply stained with brown; fore wings 
darkest at the median and submedian cells and at the anterior and 
apical portions of the radial cell and in the broad apical area beyond 
the region of the veins. 

Legs.—Coxe, trochanters and femora bearing black pile, rarely 
with a very slight sprinkling of yellow hairs; anterior and middle 
tibiz and corbicular fringes black. Posterior metatarsi bearing only 
very short hair, spines and pubescence. 
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Worker.—In general much like the queen. Yellow pile of pleura 
usually reaching the bases of the legs; yellow patch on basal middle 
of second abdominal segment in many specimens reaching the apical 
margin of the segment; sides of median segment seldom, if ever, with 
anything but yellow pile. 

Head. Male.—Triangular in outline, as viewed from in front. 
Face, above and below the bases of the antenne, bearing yellow pile 
with a more or less strong admixture of black hairs, the black being 
predominant on many specimens; occiput with yellow patch usually 
having no admixture of black hairs; sides of head behind the eyes 
usually with a considerable amount of light pile, but in some specimens 
with black hair only; pile around upper ends of eyes always black. 
Labrum not tuberculate, broadly, but not deeply, and transversely 
concave in front of the middle. Malarspace not more than one-fourth 
as long as the eye; clypeus pretty well covered up with pile; fifth an- 
tennal segment distinctly longer than either the third or the fourth, 
the third somewhat longer than the fourth. 

Thorax.—Coloration of pile about as in worker, but yellow of pleura 
always reaching bases of legs; median segment never with black pile 
on the sides; disc of dorsum in majority of specimens with no ad- 
mixture of black hairs. 

Abdomen.—Dorsum much as in worker but with even a greater ten- 
dency on the part of the patch of yellow on the basal middle of the 
second segment to reach the apical margin of the segment ; many speci- 
mens with the yellow not only reaching the apical margin of the second 
segment, but also extending outward on each side along that margin 
and finally even reaching the extreme side margins, leaving only two 
spots or patches of black pile on the segment and thus justifying the 
name dimaculatus for the species; remainder of dorsum as a rule bear- 
ing only black pile. Venter usually with some black hair, especially 
toward the base, but for the most part clothed with light pile. 

Genitalia.—Outer spatha about one-third as long (along the middle 
line from anterior to posterior border) as it is wide (from anterior pro- 
jection to anterior projection); anterior border broadly incurved or 
broadly v-shaped; posterior border rather irregular, distinctly and 
widely incurved at apical middle; ventral surface with a somewhat 
scattering tuft of rather short hairs on each side near the posterior 
margin, these two tufts being placed on somewhat elevated areas and 
with scattering hairs between them on a broadly forward curved area; 
general appearance somewhat like that of &. vagans Smith (fig. 131). 
Inner spatha broadly bifid at the apex and with apical portion of the 
ventral surface rather thickly covered with hair; general appearance 
about like that of B. separatus (fig. 127). Claspers about like those of 
B. fernaldi (figs. 74 and 110). 

Wings.—A trifle lighter than those of the queen. 
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Legs.—Coxz, trochanters and femora all bearing a considerable 
amount of yellow pile; anterior sides of anterior femora and posterior 
sides of middle and hind femora and apical portions of all the femora 
mostly with black pile; fore and middle tibize for most part black, but 
often with a few hairs of a distinctly ferruginous tinge on the outer side 
near the tip; a large part of the short hair on the fore and middle 
metatarsi with a distinctly ferruginous tinge. Posterior tibiz with 
outer faces flat or slightly convex and without any very definitely bare 
areas; anterior borders with short fringes and posterior borders with 
rather long ones, thus forming distinct but weak corbicule. Poste- 
rior metatarsi bearing, for most part, only short spines and pubescence 
but with posterior borders bearing fringes of rather long hairs, these 
hairs and the posterior fringes of the posterior tibiz usually more or 
less strongly ferruginous. 

Dimensions.—Length: queens, 15 mm. to 21 mm.; workers, 8 mm. 
to 15 mm.; males, 9. mm. to15 mm. Spread of fore wings: queens, 
33 mm. to 42 mm.; workers, 23 mm. to 33 mm.; males, 24 mm. to 32 
mm. Width of abdomen at second segment: queens, 9 mm. to 11 
mm.; workers, 5 mm. to 9 mm.; males, 5mm. to 8mm. 


Redescribed from numerous queens (two of them homo- 
types of the queen 7zdingsiz Cress.), 17 workers (two of them 
homotypes of vzdimgszz) and nine males. 

Habitat.—Very rare in southeastern Canada, ranging south- 
ward through the New England and Middle Atlantic States 
into Georgia and Alabama and westward as far as into east- 
ern Nebraska. My most western records are Southbend, 
Nebraska and Louisiana. The species is probably yet to be 
reported from the eastern portions of Texas, Oklahoma, 
Kansas and the Dakotas. It is very doubtful if it is present 
in Florida, southern Louisiana, or the northern parts of 
Minnesota, Michigan or Maine. Inno part of its habitat does 
it seem to be one of the more common species. It appears 
to reach its greatest abundance in Pennsylvania, Ohio, West 
Virginia and Maryland and is apparently confined mainly to 
the eastern portion of the Transition and Upper and Lower 
Austral Zones. 

NNests.—I have found but a single nest of this species. It 
was located on the surface of the ground, among the bases 
of saplings, in a thicket of alders in Bernardston, Massa- 
chusetts. The nest was made up of dried grass in the usual 
way and contained six queens, ten workers and nine males, 
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besides a considerable number of cells with partially devel- 
opedlarve. The nest was taken July 15,1904. The workers 
of this species are very waspish and, next to those of JB. 
vagans F. Sm., are the most ready to use their stings of all 
those with which I have had any experience. 

This species has its closest ally in B&B. zmpatiens. 

The males of this species occasionally sport by having one 
or more of the apical segments of the abdomen partially or 
wholly covered with yellow pile as in the case of the type 
male, which had the fourth segment covered with black and 
yellow pile mixed. This sporting tendency of the males is 
paralleled in the queens as I have already shown under the 
topic ‘‘ Freak Specimens.”’ 


Bombus (Bombus) impatiens Cress. 
? Apts griseo-collis De Geer, Mem. Ins., III, 1773, p. 576, Pl. 28, figs. 
13-14. 
iS vs Olivier, Encycl. Meth. Ins., IV, 1789, p. 64. 
‘“ virginicus Olivier, Encycl. Meth. Ins., IV, 1789, p. 66. 
Bombus virginicus Fabricius, Syst. Piez., 1804, p. 346. 


Bremus ye Jurine, Nouv. Meth. class. Hymen., 1807, p. 260, 
2, 
? Bombus itmpatiens Harris, Catal. Insects Mass., 1835, p. 70 (nom. 
nud.). 


66 


virginicus Harris, Catal. Insects Mass., 1835, p. 70 (Catal.). 
a ve St. Fargo, Hymenopteres, I, 1836, p. 470. 
ae ae Kirby, Faun. Bor.-Amer., IV, 1837, p. 274. 
a i Smith, Brit. Mus. Cat. Hym., II, 1854, p. 398. 
Se a Greene, Ann. Lyc. Nat. Hist. N. Y., VII, 1860, 
p- 170. 
ey oe Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 87, 
9 8 (not the co’). 
impatiens Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 90, 
fils Zo Hs 
virginicus Cresson, Proc. Ent. Soc. Phila., 1863, p. 166, 
2) el tel 
eis te Putnam, Proc. Essex Instit., IV, 1864, p. 101. 
i: os Packard, Proc. Essex Instit., IV, 1864, p. 113, 
DS fs 
ce rhe Cresson, Proc. Davenp. Acad. Nat. Sci., I, 1876, 
pi 210, 
oh vs Bethune. (Reprint, W. Kirby’s Faun. Bor.- 
Amer.), Can. Ent., X, 1878, p. 118. 
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Bombus virginicus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
230. (Catal.). 
Uy + Riley, Am. Ent., II, 880, p. 107, 2. 
“f nS Bowles, Ann. Rep’t Ent. Soc. Ont., 1880, p. 33. 
ae Ws McCook, Tenants of an Old Farm, 1885, pp. 153 
to 173, figs. 51, 53 and 55. 
oN ni Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
a sy Ant. Handlirsch, Ann. naturh. Hofmus. Wien., 
LTT, A888; p:'2282 00. Bg: 
a ae Provancher, Addit. Faun. Canada. Hymen., 1888, 
Pp. 336, toe 2S (mot theo). 
? Psithyrus insularis Provancher, Addit. Faun. Canada. Hymen., 1888, 
p. 342, @ (not the 9). 
Bombus virginicus Howard, Insect Life, III, 1891, p. 431 
of ce Smith, Economic Entomology, 1896, fig. 473 d, 2. 
ee 24 Dalla Torre, Cat. Hym., X, 1896, p. 563. 
ae i Titus, Can. Ent., XXXIV, 1902, pp. 37 and 44. 
ue ae Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, 
pp. 177 and 178. 
morrisonit Howard, Insect Book, 1904, Plate 3, fig. 37. 
virginicus Smith, Economic Entomology, 1906, fig. 473 d.9. 
as Swenk, Ent. News, XVIII, July, 1907, p. 296, 
No. 4. 
sp. Hunter, Elements of Biology, 1907, p. 37, figs. a and ce, 
2) tl 
a virginicus McCook, Nature’s Craftsmen, 1907, p. 159, fig. 
. tmpatiens Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1907, p. 16. 
virginicus Fletcher and Gibson, Can. Ent. Rec. (Ann. 
Rep’t Ent. Soc. Ont.), 1908, p. 111. 


ee 


Type.—Cresson made his description of zmpatiens from a 
single male “‘in the collection of Mr. Norton’’ which “ was 
compared with specimens so named in the Harris collection.’’ 
I have been unable to find any specimen of Bomdus, labelled 
‘“ impatiens,”’ in the collection of the American Entomologi- 
cal Society and I am therefore ignorant of the whereabouts 
of Cresson’s type. Specimens of several distinct species in 
the Harris collection are labelled “‘zmpatiens.”’ I have been 
obliged, therefore, to rely largely on Cresson’s description 
for the determination of his species. Cresson, however, 
described this species later under the name virgznicus, as the 
synonomy above shows, and after this later description he 
says, To the list of synonyms of this species”’ (viz., vzr- 
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ginicus) “add Bombus impatiens Harris, Cat. Ins. Mass. 
Second edition, Cresson, Proc. Ent. Soc. Phila., II, p. 90, 
o.”? The collection of the American Entomological Society 
contains a series of specimens determined as B. virginicus 
by Cresson. 


Pile rather short and coarse. The dorsum of the thorax and the 
pleura to the bases of the legs covered with yellow pile. Dorsum of ab- 
domen with the first segment yellow and the rest black. Malar space of 
females rather short and their corbicular fringes black 

Queen. Head.—Broad and somewhat rounded. Face entirely black 
or with a sprinkling of yellow hairs about the bases of the antenne ; 
occiput with a triangular patch of yellow pile, but very often with a 
more or less strong admixture of black hairs; cheeks black. Labrum 
with tubercle-like areas well separated, their margins rather sharply 
elevated and summits deeply concaved; the region between these 
areas and above the shelf-like projection deeply excavated ; shelf-like 
projection wide and prominent ; translucent areas faintly visible to the 
naked eye. Malar space somewhat shorter than its width at the apex; 
about one-sixth as long as the eye. Clypeus rather finely and unevenly 
punctate over the disc. Flagellum of antenna about twice as long as 
the scape; the third antennal segment longer than the fifth, the fifth 
longer than the fourth. 

Thorax.—A narrow linear space on the disc bare and smooth, the 
dorsum otherwise, and the mesopleura to the bases, of the legs, covered 
with yellow pile, there being an admixture of black hairs on the dor- 
sum between the bases of the wings, giving this region a somewhat 
shaded appearance; metapleura with yellow pile, except on their lower 
parts; sides of median segment bearing yellow pile, but very often 
with black hair more or less strongly admixed. 

Abdomen.—Dorsum with segment one covered with yellow pile, the 
remaining segments entirely black. 

Wings.—Somewhat stained with brown; the hind pair subhyaline ; 
the fore pair mostly subhyaline except in the region beyond the veins, 
this portion being distinctly brown. 

Legs.—Black, often with touches of yellow pile on the trochanters 
or on the bases of the femora. 

Worker —Much like the queen ; head sometimes entirely black. 

Male. Head.—Broad and rounded. Face with clypeus mostly bear- 
ing pure yellow pile, sometimes with black hairs admixed and with 
black and yellow hair mixed about the bases of the antennz ; occiput 
usually with a triangular patch of pure yellow pile, but sometimes 
with black hairs admixed; ventro-lateral portions of head with con- 
siderable yellow pile, this usually not connecting with the yellow on 
the occiput. Malar space about as long as its width at apex, about 
one-fifth as long as the eye. Clypeus mostly covered up with pile. 
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Flagellum of antenna about three times as long as the scape; third and 
fourth antennal segments subequal in length, the fifth considerably 
longer than either. 

Thorax.—Coloration of pile much as in females, the lower portions 
of the metapleura with yellow pile and the sides of the median segment 
without any noticeable admixture of dark pile with the yellow. 

Abdomen.—Dorsum colored as in the females. Venter variable, 
sometimes mostly dark and sometimes mostly clothed with pale yellow 
hair. 

Genitalia.—Outer spatha much like that of B. vagans (fig. 131), but 
the posterior margin straight or somewhat incurved and the side mar- 
gins somewhat broadly rounded. Inner spatha (fig. 133) quite vari- 
able, the median projection of its anterior margin heavily chitinized 
and widely and deeply emarginate in the middle; the posterior mar- 
gin sometimes straight, as inthe figure, and sometimes deeply indented 
so as to make the apex of the spatha strongly bilobate, the lobes hav- 
ing rather acute tips ; a small rounded fenestra usually present on each 
side of the middle line at some distance behind the center. Claspers 
(figs. 62 and 72) with volsellz noticeably widened somewhat beyond 
the middle; each squama with a very prominent shelf-like projection 
on its lower and inner side, the margin of this projection passing the 
inner margin of the squama; the branches very strongly widened at 
the end as seen from above. Sagittzee much as in vagaus. 

Wings.—Much like those of the worker. 

Legs.—Coxe, trochanters and femora usually with considerable yel- 
low pile, but sometimes the coxee and sometimes the femora entirely 
dark; fore and middle tibiae sometimes entirely dark but often with 
some ferruginous hair on their sides ; hind tibiz with outer faces some- 
what convex and naked, except for a very sparse scattering of hairs; 
corbicular fringes mostly dark, but the hind ones often tinged more or 
less with ferruginous ; posterior metatarsi with rather long hind fringes, 
these fringes being mostly dark, but usually tinged more or less with 
ferruginous. 

Dimensions.—Length: queen, 16 mm. to 20 mm.; worker, 9 mm, 
to 15 mm.; male, 11 mm. to 15 mm. Spread of wings: queen, 37 
mm. to 40 mm.; worker, 20 mm. to 32mm.; male, 22 mm. to 30 mm. 
Width of abdomen at second segment: queen, 9 mm. to 11 mm. ; 
worker, 44 mm. to 8 mm.; male, 5 mm. to 7 mm. 


Redescribed from many specimens of each caste. 

Habitat.—This species ranges throughout the entire east- 
ern United States, except probably such Boreal regions as 
northern Maine, northern Michigan and the higher altitudes 
of the mountain ranges. It also ranges through southern 
Ontario, my most northern record being Ottawa. Bowles 
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has recorded it from Montreal in Quebec. My most western 
records are Logansport, Louisiana and Lincoln, Nebraska. 
These records seem to mark about the western limits of the 
species as Mr. Swenk (Ent. News, July, 1907, page 296) 
reports it from eastern Nebraska only, but it may possibly 
range as far west as the eastern slopes of the Rocky Moun- 
tains. It seems to be confined pretty strictly to the Transi- 
tion and Upper and Lower Austral Zones, though it runs 
over into the Tropical Region somewhat in southern Florida. 
It is a common species throughout the greater portion of its 
habitat. I have no records from Texas, Oklahoma, Kansas 
or the Dakotas, but it seems probable that the species is 
present in at least the eastern parts of those states. 

Nests.—I have taken several nests of this species and have 
known of their being taken by others and, as far as I have 
been able to ascertain, they are invariably subterranean and 
the colonies often consist of a very large number of indi- 
viduals. The largest Boméus colony which I have ever taken 
belonged to this species, and was taken at Amherst, Mass., 
August 31, 1904. It contained three hundred and forty indi- 
viduals, of which four were queens and fifteen were males. 
This nest was made of. old grass and was located in an old 
mouse burrow two and one-half feet below the surface of the 
ground. It was very loosely constructed, the comb even not 
hanging together well when removed from the nest; in fact, 
the majority of the cells seemed to be entirely separate one 
from another. Of the three hundred and thirty unbroken 
cells found in the nest, one hundred and fifty-four were 
queen cells and the majority of the young inside them were 
still in the larval state. , The queen cells were more or less 
foot-ball shaped and averaged about eighteen millimeters in 
length. The remaining cells varied considerably in size, 

‘being on the average a little more than one-half as long as 
the queen cells. 

B. bimaculatus Cress. is by far the closest ally of this spe- 
cies. ‘The females of these two species can always be readily 
separated by the difference in the length of their malar 
spaces and by the difference in the coloration of the pile on 
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the basal middle of their second dorsal abdominal segments. 
The males can also be easily distinguished by the latter 
character. 

This species is quite generally known as B&B. virginicus 
(Olivier), but this name cannot be correctly used for it as 
I will here endeavor to show. In 1770, Drury described and 
figured (Illust. Ins., I, p. 96, Pl. 43, fig. 1) a species, without 
name, which, as the figure and description plainly show, was 
our common Xylocopa. Linnzeus, in his “‘Mantissa Plan- 
tarum,’’ published during the following year, gave the name 
Apis virginica to Drury’s species. The following descrip- 
tions of Apis virginica down to Olivier’s, as Cresson has 
shown (Proc. Ent. Soc. Phila., II, 1863, p. 89) are mere 
copies and quotations of these descriptions, the authors not 
having seen the insect. Hence, all these descriptions must 
be referred to the synonomy of Xylocopa virginica. Olivier’s 
description of Afzs virginica, however, appears to refer dis- 
tinctly to this species of Bombus. Therefore, we see that 
two distinct species of insects have borne the name Afzs 
virginica. If we apply the rule “‘ once a homonym, always 
a homonym,”’’ it will be seen at once that the name vz7gzn7- 
cus, as used for this species, must be respected as a homonym 
and the next available name under which the species has been 
described be used in its stead. For this reason, I have used 
the name zmpatiens as the one which I consider proper for 
this species. 

Bombus (Bombus) ternarius Say. 
? Bombus ternarius Harris, Catal. Insects Mass., 1835, p. 70 (nom. 


nud.). 
ZS ae Say, Boston Journ. Nat. Hist., I, 4, 1837, p. 414, 
1014 Bq) (ofl 
? ee ornatus Smith, Catal. Hymen. Brit. Mus., II, 1854, p. 398, 


NOS2, 0) Bis pars.) 

vg ternarius Leconte, Edition of Writings of Th. Say Ent., II, 
SRI jon (fstshy Ste, Be 

oe 5 Greene, Ann. Lyc. Nat. Hist. N. Y., VII, 1860, 
1p dlr, ale teh, Cee 

i Ay Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 104, 
n; 34, (2 8.G" \(pars:). 

? a ornatus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 104, 

jy Spl, (oh ee ((GozueS.)). 
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Bombus ternarius Putnam, Proc. Essex Instit., IV, 1863, jon GS 
(pars.). 
ne AS Packard, Proc. Essex Instit., IV, 1864, p. 116, 
Ge, Cte 
2 fg Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
231 (Catal.). 
3 ornatus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231 
(Catal.). 
in ternarius Bowles, Ann. Rep’t Ent. Soc. Ont., 1880, p. 33. 
“ a Provancher, Natural. Canad., XIII, 1882, p. 267, 
ly Oy 
Provancher, Faun. Entom. Canada. Hymen., 
1883, p. 735, n. 4. 
ornatus Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
ternarius Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
ternarius var. ornatus Ant. Handlirsch, Ann. natur. Hof- 
mus. Wien., III, 1888, p. 230. 
Ss 2 Dalla Torre, Cat. Hym., X, 1896, p. 553. 
? i ternarius var. ornatus Dalla Torre, Cat. Hym., X, 1896, p. 
SES). 
es eS Harvey and Knight, Psyche, VIII, 1897, p. 79. 
eS SS Cockerell, Bull. S. Cal. Acad. Sci., III, June, 


6 im 


1904, p. 89. 
Hy i Jarvis, 36th Ann. Rep’t Ent. Soc. Ont. (1905), p. 
128. 
? o Cockerell, Can. Ent., XX XVIII, 1906, p. 160. 


ue ornatus Cockerell, Can. Ent., XXXVIII, 1906, p. 160. 
a ternarius Lowell, Ent. News, XVIII, May, 1907, p. 197, 
of fC), 
. af Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent; Soc: Ont.) 1907.ps 172 


Types.—Lost. 


Pile of medium length and rather coarse. Head mostly dark; thorax 
mostly yellow, but with a broad black interalar band ; abdomen with first 
and fourth dorsal segments yellow, second and third ferruginous-red and 
jifth and sixth black , corbicular fringes dark ; wings moderately dark. 
Malar space short. 

Queen. Head.—Trapeziform. Face with yellow pile above, between 
and below the bases of the antennz ; occiput sometimes entirely black, 
but usually with some yellow hair intermixed with the black; cheeks 
black. Labrum with tubercle-like areas large and well separated, 
their margins rather sharply elevated and summits rather deeply con- 
caved ; the space between these areas and above the shelf-like projec- 
tion rather deeply excavated ; shelf-like projection not very wide, but 
quite prominent; translucent spots faint or absent. Mandibles usu- 
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ally with no indication of a fourth tooth (fig. 42). Malar space con- 
siderably shorter than its width at apex; about one-sixth as long as 
the eye. Clypeus rather coarsely punctate. Flagellum of antenna 
about twice as long as the scape; third antennal segment longer than 
the fifth, the fifth somewhat longer than the fourth. 

Thorax.—Anterior part of dorsum covered with yellow pile; a very 
broad black band between the bases of the wings, its posterior border 
extended backward, in a sharp median V, across, or nearly across, the 
scutellum, the remainder of the scutellum being covered with yellow 
pile; mesopleura covered with lemon-yellow pile to, or nearly to, the 
bases of the legs; metapleura with mostly yellow pile; sides of median 
segment often with only yellow pile, but usually with a more or less 
strong admixture of black hairs; center of disc naked, smooth and 
shining. 

Abdomen.—Dorsum : segment one yellow on the sides, the very middle 
only scantily clothed with short, usually black, but sometimes ferru- 
ginous, hairs; segments two and three entirely ferruginous-red ; seg- 
ment four entirely yellow ; segments five and six black. Venter mostly 
black, but with the fringes on the apical margins of some of the mid- 
dle segments usually more or less yellow, especially on the sides. 
Hypopygium with no distinct median carina. 

Wings.—Moderately stained with brown; the fore pair lightest 
across the middle portion and darkest in the region beyond the veins. 

Legs.—The middle and hind trochanters and the bases of the middle 
and hind femora on their lower sides bearing a considerable amount 
of yellow pile; the legs, aside from this, dark, except the bases of the 
front femora sometimes with some yellow hair on their lower sides; 
corbicular fringes dark. 

Worker.—Much like the queen, but the face and the occiput usually 
with less yellow pile, often entirely dark. The black band on the dor- 
sum of the thorax often extending far forward, so as to leave only a 
narrow line of yellow across the anterior part. Wings usually some- 
what lighter than those of the queen. Bases of middle and hind 
femora and the hind trochanters often entirely dark. ; 

Male. Head.—Very broad. Face and occiput largely covered with 
yellow pile; ventro-lateral portions of head bearing a large amount 
of yellow pile, this often connecting with the yellow on the occi- 
put. Malar space longer than its width at apex; about one-fifth as 
long as the eye. Clypeus mostly covered up with yellow pile. Flagel- 
lum of antenna, when viewed laterally, appearing strongly crenate on 
its lower side (fig. 23); about two and three-fourths times as long as 
the scape; third antennal segment slightly longer than the fourth, the 
fifth longer than the third. 

Thorax.—Coloration much like that of the female, but with the inter- 
alar band narrower and less sharply outlined; mesopleura always 
yellow to the bases of the legs; metapleura and sides of median seg- 
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ment always with yellow pile; pile somewhat longer than that of the 
females. 

Abdomen.—Dorsum colored muchas in queen; apical segment black, 
but often with a noticeable amount of ferruginous hair on apical por- 
tion. Venter largely clothed with yellow pile, the apical margin of the 
apical segment fringed with ferruginous hairs. 

Genitalia.—Outer spatha (fig. 137) short and wide, its side margins 
usually somewhat irregular; anterior lateral projections rather narrow 
and rounded at their ends; ventral surface of apical portion with a 
somewhat scattering tuft of rather long hairs on each side. Inner 
spatha (fig. 142) somewhat variable; lateral margins strongly and 
rather evenly incurved; posterior margin rather strongly curved for- 
ward in the middle, making the apex distinctly, though not strongly, 
bilobed; an elongate fenestra on each side of the middle line of the 
apical portion ; ventral surface of apical portion rather densely hairy 
on each side and also, to a considerable extent, in the middle between 
the fenestree. Claspers (fig. 65) and sagitte, forthe most part, as already 
described for the-group; the inner margin of each squama broadly 
incurved; the shafts of the sagittze bent outward somewhat in the 
middle. 

Wings.—Usually somewhat lighter than those of the worker, dis- 
tinctly lighter than those of the queen, subhyaline. 

Legs.—Coxz, trochanters and femora bearing much yellow pile; 
fore tibiz mostly black, but usually with a few ferruginous hairs near 
their tips; middle tibize usually with a large amount of ferruginous 
pile, especially on their posterior sides; hind tibiz with outer faces 
convex; corbicular areas bare, except for a few short scattered hairs; 
corbicular fringes mostly light ferruginous; hind fringes of posterior 
metatarsi rather short and mostly light colored. 

Dimensions.—Length: queen, 14 mm. to 17 mm.; worker, 8 mm. 
to 13 mm.; male, 10 mm.to 13 mm. Spread of wings: queen, 31 
mm. to 35 mm.; worker, 17 mm. to 27 mm.; male, 22 mm. to 27 
mm. Width of abdomen at second segment: queen, 8} mm. to 9 
mm.; worker, 4 mm. to 7} mm.; male, 5mm. to 7 mm. 


Redescribed from numerous specimens of all the castes. 

Habitat.—I have records of this species from parts of the 
United States as follows: Maine, New Hampshire, Vermont, 
Massachusetts, Connecticut, New York, Pennsylvania (Jean- 
nette), West Virginia, Wisconsin (Polk County and Grand 
Rapids), Minnesota (Minneapolis, St. Paul and Lake Itasca), 
South Dakota (Bigstone), North Dakota (Tower City). 
My Canadian records are as follows: Prince Edward Island 
(Hampton), Quebec (Montreal and Saguenay River), .On- 
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tario (Ottawa), Manitoba (Winnipeg), the new province of 
Saskatchewan (Oxbow, Regina, Carnduff and Prince Albert) 
and Alberta (St. Albert and Macleod). What are its south- 
ern limits in the Appalachian Mountain system and in the 
Central States and its northern limits in Canada? In west- 
ern Canada it probably does not reach far beyond the eastern 
slopes of the Rocky Mountains. It must be present in New 
Brunswick, Rhode Island and Michigan. Say, in his original 
discussion of the species, saysit ‘ Inhabits Indiana.’”’ I know 
of no other record for it from the Upper Austral Zone and 
this leads me to question the correctness of Say’s statement. 
No other species of Bombus, known to me, answers Say’s 
description in all respects. It appears to be confined pretty 
strictly to the Canadian and Transition Zones and is one of 
the rarer forms throughout the greater part of its range of 
habitat, though Prof. C. H. Fernald tells me it is one of the 
most common species in southern Maine. A specimen in the 
collection of the Massachusetts Agricultural College, which 
I have been unable to determine as anything else than a 
worker of this species, was collected, as Mr. C. C. Gowdey, 
a former student in the Massachusetts Agricultural College, 
tells me, by himself in Barbados, British West Indies. It 
seems, however, as though there must be some mistake about 
this. 

Nests.—I have not taken any nests of this species, but, 
judging from Putnam’s account, it seems probable that the 
nests are usually built in structures, such as hollow stumps 
or trees or in the walls of buildings. 

This species has its closest allies in: sy/vzcola, from which 
it can be readily separated by its much shorter pile; huzfzz, 
from which it can be separated by its much darker head, by 
the median V-like projection of the hind border of its inter- 
alar band and by the difference in structure of the flagellum 
of the antenna of the male; edwards7zz, from which it can be 
separated by its much darker head and black corbicular 
fringes. 

The ferruginous pile on the second and third segments is 
sometimes very much faded, so as to appear strongly yel- 
lowish. 


oo. 
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Bombus (Bombus) huntii Greene. 


Bombus huntii Greene, Ann. Lyc. Nat. Hist. N. Y., VII, 1860, p. 172, 


“6 


He lOo 
ternarius Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 104, 

Deroae 92 80 ote (pars®) 

tig Packard, Proc. Essex Instit., IV, 1864, p. 116 
(pars.). 

y Cresson, Rep. Geogr. and Geol. Explor. and Sur. 
100th Merid., V, 1875, p. 728, n. 132, o. 

“ Putnam, Proc. Davenp. Acad. Nat. Sci., I, 1876, p. 
189. 

ee Cresson, Proc. Davenp. Acad. Nat. Sci., I, 1876, p. 
210. 

a Ant. Handlirsch, Ann. naturh. Hofmus. Wien., III, 
1888, p. 230 (pars. (a) ). 

Ss Dalla Torre, Cat. Hym., X, 1896, p. 553 (pars.). 

ots Cockerell, Bull. Sci. Lab. Den. Univ., XI, 1898, p. 
ile 

_ Cockerell and Porter, Ann. and Magaz. of Nat. Hist. 
Ser. 7, IV, Nov., 1899, p. 390. 

ss Cockerell, Psyche, IX, 1901, p. 163, °. 

oh Cockerell, Entomologist, XXXII, June, 1899, p. 156. 

oe Titus, Can. Ent., XXXIV, 1902, pp. 38 and 42, 


co @ ©. 

Bg Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 
44, 

. Viereck, Can. Ent., XXXVI, April, 1904, pp. 98 and 
99. 


of Howard, Insect Book, 1904, Plate I, fig. 26, 9. 


rutosutfusus Cockerell, Ent. News, XVI, Oct., 1905, p. 271. 


huntiz Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 1906, 
p. 312. 

‘“* Cockerell, Bull. Amer. Mus. Nat. Hist., XXII, Article 
XXV, Dec. 17, 1906, pp. 419 and 453, n. 115. 
rvutosutfusus Cockerell, Bull. Amer. Mus. Nat. Hist., XXII, 
Article XXV, Dec. 17, 1006, p. 453, n. 118. 

huntit Swenk, Ent. News, XVIII, July, 1907, p. 297, n. 7. 
‘* Cockerell, Univ. Color. Studies, IV, 1907, p. 257. 
rutosutfusus Cockerell, ibid., p. 258. 
huntiz Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soe. Ont.), 1907, p. 16. 


Type.—Apparently lost. I have not seen the type BL. rufo- 
sutfusus Ckll., but I have placed vufosuffusus in the synonomy 
of huntiz on the basis of Prof. Cockerell’s own comparison, 
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with this type, of specimens which I have sent him. I sent 
him a nearly typical queen huntzz, giving it the label number 
‘“ 33,” and he writes, after pointing out slight differences 
between this specimen and the ru/fosuffusus type, as follows : 
‘33 is, I think, really vzfosuffusus ; whether a variation or 
a geographical race cannot be determined without more 
material.’’? As Aumtzz varies a little in most of the characters 
pointed out, I have not the least doubt that the two species 
are the same. 


Pile of medium length and rather coarse. Face and occiput yellow ; 
thorax mostly yellow, but with a black band between the wings with its 
hind border nearly straight. Dorsum of abdomen with first and fourth 
segments yellow, second and third ferruginous-red, fifth and sixth black 
(ix the females). Females with legs dark and corbicular fringes black. 
Malar space of medium length. 

Queen. Head.—Slightly elongate. Face largely covered with rather 
dense yellow pile; occiput with a large triangle of yellow pile; cheeks 
black. Labrum with tubercle-like areas large and well separated, 
their summits rather strongly concaved and margins rather sharply 
elevated; space between these areas and above the shelf-like projec- 
tion deeply excavated ; shelf-like projection rather narrow, but promi- 
nent; translucent spots usually plainly visible to the naked eye. Man- 
dible, at most, with only a slight indication of a fourth tooth (resem- 
bling fernarius in this respect). Malar space somewhat shorter than 
its width at apex, about one-fifth as long as the eye. Clypeus coarsely 
but rather sparsely punctate. Flagellum of antenna somewhat less 
than twice as long as the scape; third antennal segment much longer 
than the fifth, the fifth somewhat longer than the fourth. 

Thorax.—Dorsum covered with yellow pile, except for a black band 
between the bases of the wings, the hind margin of this band not ex- 
tending back onto the scutellum in the middle; mesopleura mostly 
covered with yellow pile, but the yellow not reaching the bases of the 
legs and often coming considerably short of it, sometimes nearly the 
whole lower half black; metapleura and sides of median segment often 
bearing very little but dark pile, but often with nearly pure yellow 
pile ; center of disc naked, smooth and shining. 

Abdomen.—Dorsum : segment one yellow; segments two and three 
ferruginous-red; segment four yellow; segments five and six black. 
Venter mostly black, but with the sides of the apical margins of some 
of the middle segments fringed with yellow hairs, especially of seg- 
ments three and four. 

Wings.—Rather strongly, but not deeply, stained with brown; the 
fore pair lightest across the middle and darkest in the median and sub- 
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median cells, in the anterior portion of the radial cell and in the region 
beyond the veins. 

Legs.—Black and with corbicular fringes black, rarely with a few 
light hairs at the bases of some of the femora. 

Worker.—Much like the queen, but with wings usually somewhat 
lighter, in many cases almost subhyaline ; mesopleura usually covered 
with yellow pile to the bases of the legs; metapleura and sides of me- 
dian segment usually yellow. 

Male. Head.—Triangular in outline as viewed from in front. Face, 
occiput and cheeks mostly clothed with dense yellow pile, the yellow 
on the cheeks connected with that on the occiput. Malar space dis- 
tinctly longer than its width at apex. Clypeus covered up with dense, 
pure yellow pile. Flagellum of antenna about two and three-fourths 
times as long as the scape; third antennal segment and fifth subequal 
in length, the fourth shorter than either. 

Thorax.—Coloration of pile much like that of worker, but the black 
interalar band rather narrower and less sharply defined ; pleura always 
well covered with yellow pile to the bases of the legs ; metapleura and 
sides of median segment always yellow. 

Abdomen.—Dorsum: segment one yellow; segments two and three 
ferruginous-red ; segments four and five yellow, but sometimes with 
black hairs admixed in the middle; segments six and seven black. 
Venter with the apical margins of the segments fringed for the most 
part with yellow pile. 

Gentitalia.—Outer spatha variable, but usually much like that of 
ternarius (fig. 137); the hind border sometimes deeply incurved so as 
to make the apex bilobate. Inner spatha variable, but in general much 
like that of fernarius (fig. 142); fenestree sometimes entirely absent. 
Claspers and sagittee much like those of fermartius (fig. 65), but the 
volsella much narrower throughout their entire length. Shafts of 
sagitte rather strongly bent outward in the middle as in fernarius. 

Wings.—Subhyaline; about like those of the worker. 

Legs.—Coxe, trochanters and femora all bearing a considerable 
amount of yellow pile; fore tibie dark; middle tibiz mostly dark, 
but often with some ferruginous hair on their hind sides; fringes of 
hind tibiz usually more or less yellowish or ferruginous. Outer faces 
of hind tibia somewhat convex and mostly naked. Posterior meta- 
tarsi with short, dark or ferruginous hind fringes. 

Dimensions.—Length: queen, 14 mm. to 19 mm.; worker, 9 mm. 
to 13 mm.; male, 11mm. to12mm. Spread of fore wings: queen, 
36 mm. to 37 mm.; worker, 20 mm. to 28 mm.; male, 25 mm. to 27 
mm. Width of abdomen at second segment: queen, 8} mm. to 10 
mm.; worker, 44 mm. to6 mm.; male, 5} mm. to 6} mm. 


Redescribed from numerous specimens of each caste. 
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Variation.—This is one of the most constant species in 
all its characters. The ferruginous pile on the second and 
third dorsal abdominal segments has a considerable ten- 
dency to fade out into yellow, and this has led to the females 
having been sometimes labelled “‘ Bombus fervidus’’ in col- 
lections. 

Habitat.—This species ranges through Washington, Idaho, 
Montana, Oregon, Wyoming, California (except probably 
their Lower Austral portions), Nevada, Utah, Colorado and 
a considerable portion of New Mexico. It also occurs in 
western Nebraska, western South Dakota, probably in west- 
ern North Dakota and parts of Arizona and possibly in the 
extreme western portions of Oklahoma and Texas. I have 
records of it from Canada as follows: Vancouver Island, 
British Columbia (Fort Macleod), Alberta (Macleod) and the 
old territory of Assiniboia (Regina). What are its most 
northern and eastern limits in Canada? My most southern 
record is Mescaleri, New Mexico. The species belongs 
mainly to the Transition Zone, but it runs over somewhat 
into the Canadian on one side and the Upper Austral on the 
other. In certain parts of its habitat it is the most common 
species present, especially so in Colorado. 

This species is most closely allied to B. edwardsiz, from 
which it can always be separated by the black corbicular 
fringes of the females and by the straight hind border of the 
interalar band. Its next closest ally seems to be &. vos- 
nesenskit, from which itis at once separated by its coloration. 
It is alittle more distantly related to B ternarius, from which 
it is easily separable by means of its yellow face and occiput 
and longer malar space, also by the more completely black 
legs and the straight hind margin of the interalar band of 
its females. The volsellze are more slender than those of 
the fernarius male and the flagellum of the male antenne 
does not appear crenate below, when viewed laterally, as it 
does in that species. It is also closely allied to sylvzcola, but 
it has much shorter pile than does that species. 

This is the species which has long passed in the West as 
B. ternarius Say, but true fernarzus is not present in any of 
the Pacific States. 
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I cannot tell with absolute certainty from Greene’s descrip- 
tion whether he was describing this species or the extreme 
red form of &. edwardsiz, but, as the description seems to 
apply to the form above described, I am adopting the name 
huntii for this species. If Greene’s description should be 
considered too uncertain to allow the retention of the name 
huntzz, then the name rufosuffusus, given by Cockerell, would 
have to be recognized as the proper name for the species. 


Bombus (Bombus) fernaldi Franklin. 


Bombus edwardsii Fowler, Rep’t Cal. Agr’l Exp. Sta., 1902, Part 
II, p. 317 (misidentification). 
‘*  fernaldi Franklin, Trans. Amer. Ent. Soc., XXXVII, 1911, p. 
iSy/, © th Gils 


The specimens from which, Fowler made his description 
of this species (Rep’t Cal. Agr’l Exp. Sta., 1902, Part II, p. 
317), having mistaken it for edwardsiz, may be looked upon 
as the type specimens. Can those specimens be identified 
with certainty ? 


Pile of medium length and rather fine. Face and occiput with much 
yellow pile ; thorax, except for a usually broad black interalar band, 
clothed with yellow pile; dorsum of abdomen with basal segment yellow, 
segments two and three usually entirely black, four and five largely yel- 
low and the apex usually black. Corbicular fringes of females dark. 

Queen. Head.—Wide for its length. Face mostly covered for some 
distance above and below the bases of the antennz with a patch of 
pure yellow pile; occiput with a median triangular patch of yellow 
pile with a slight admixture of black hairs; cheeks dark. Labrum 
with tubercle-like areas having their posterior (proximal) margins 
rounded and their summits flat or concaved, the region between them 
and above the shelf-like projection rather deeply excavated ; the shelf- 
like projection not prominent. Malar space fully as long as its width 
at apex; between one-fifth and one-fourth as long as the eye. Clypeus 
sparsely and coarsely punctate over the disc; the corners densely and 
coarsely punctate. Flagellum of antenna about twice as long as the 
scape; the third antennal segment much longer than the fifth, the 
fourth and fifth subequal in length. 

Thorax.—Anterior part of the dorsum covered with yellow pile, often 
with a very slight sprinkling of black hairs admixed; a very broad and 
well defined black band present between the bases of the wings, its 
hind border straight or curved backward slightly in the middle; center 
of the disc naked; scutellum covered with yellow pile; mesopleura 
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yellow to the bases of the legs; metapleura clothed with yellow pile; 
sides of median segment usually with dark and yellow pile mixed. 

Abdomen.—Dorsum: segment one yellow; segments two and three 
black; segment four yellow, but often with some black hairs in the 
very middle; segment five with considerable black pile in the middle, 
this very often sprinkling out somewhat strongly through the yellow 
pile on the sides; segment six dark. Venter largely dark, but with 
the sides of the apical margins of the second to the fifth segments in- 
clusive fringed more or less heavily with yellow hairs; the middle por- 
tion of the apical margin of the first segment also often with a yellow 
fringe. Hypopygium without a median carina. 

Wings.—Somewhat stained with brown; the fore pair darkest along 
the costal border. 

Legs.—Fore and middle coxz mostly dark; hind coxez with some 
yellow hairs on their outer sides ; fore trochanters mostly dark; mid- 
dle and hind trochanters with considerable yellow pile on their lower 
sides; fore femora sometimes with a few yellow hairs on their lower 
sides; middle femora sometimes entirely dark and sometimes with 
considerable yellow pile on their lower sides; hind femora always with 
more or less yellow hair and sometime with more yellow than black ; 
fore and middle tibize and corbicular fringes dark. 

Worker.—Much like the queen, but often with a strong admixture 
of black hairs with the yellow on the front part of the dorsum of the 
thorax ; middle trochanters and hind femora occasionally entirely dark 
and the hind trochanters sometimes with only a very little yellow pile ; 
the metapleura sometimes with considerable dark pile and the sides of 
the median segment occasionally entirely dark. 

Male.—Face and occiput largely covered with pure yellow pile; 
cheeks with much yellow pile, usually connecting with the yellow on 
the occiput. Malar space longer than its width at the apex, nearly 
one-fourth as long as the eye. Clypeus mostly covered up with yellow 
pile. Flagellum of antenna nearly three and one-third times as long 
as the scape; third antennal segment somewhat shorter than the fifth, 
the fourth shorter than the third. 

Thorax.—Coloration much like that of the queen and worker, but 
the black interalar band usually distinctly narrower. 

Abdomen.—Dorsum: segment one yellow; segment two usually 
mostly black, but its basal middle usually with more or less yellow pile, 
this pile sometimes extending to the hind margin of the segment ; seg- 
ment three black ; segment four yellow, but usually with a little black 
pile in the very middle; segment five like segment four, but usually 
with more black pile in the middle; segments six and seven black. 
Venter, except at the base, clothed mostly with yellow pile. 

Genitalia.—Outer spatha much like that of vagams (fig. 131). Inner 
spatha much like that of zmpatiens (fig. 133). Claspers (figs. 74 and 
110) with inner sides of the ends of the branches rather sharply pointed 
as viewed from above; the volselle with prominent apical projections. 
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Wings.—Much like those of the queen and worker. 

Legs.—Coxz, trochanters and femora with much yellow hair; fore 
and middle tibiz mostly dark; hind tibie with outer faces slightly 
hairy, their fringes usually with more or less pale ferruginous hairs ; 
hind metatarsi with long, pale ferruginous hind fringes. 

Dimensions.—Length : queen, 13} mm. to 15 mm.; worker, 10 mm. 
to 12 mm.; male, 10 mm. to12 mm. Spread of wings: queen, about 
34 mm. ; worker, 22 mm. to 3lmm.; male, 22 mm. to 27 mm. Width 
of abdomen at second segment: queen, about 9 mm. ; worker, 6mm. 
to8 mm.; male, 44 mm to 7 mm. 

Redescribed from Unies queens, seventeen workers and 
seven males. 

Habitat.—Most of my records for this species are Califor- 
nian, as follows: Santa Clara County, Lake County, Nevada 
County, San Jose County, Mendocino, Sonoma County, 
Palo Alto, Yosemite. I have seen one worker from Nevada. 
It seems to be a common species in California, at least in 
some localities. 

This species apparently has its closest ally in huntzz, from 
which it can be at once separated by the different coloration 
of the dorsum of its abdomen. LdwardszzZ and vosnesenskit 
are also closely related. From edwardszz it can be readily 
separated by means of its dark corbicular fringes and by the 
nearly straight hind border of its black interalar band and 
from vosnesenskii by its strikingly different coloration. 

The species is a rather pretty one, the yellow pile being 
very bright and contrasting sharply with the black. 


Bombus (Bombus) vosnesenskii Rad. 


Bombus californicus Smith, Catal. Hym. Brit. Mus., II, 1854, p. 400, 
Hof (not the 2s)5 

vosnesenskit Radoszkowski, Bull. Soc. natural. WMoeeony XXXV, 

P21, 18625, p.. 589, naples Paces ay. Gshb she 

californicus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 97, 
ml, JUS, 2) op! ((sonoye tee). 

‘“«  flavifrons Smith, Lord, Natural. in Vancouver Island, II, 
1866 (appendix), p. 343. 

calitornicus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
230 (pars.) (Catal.). 

i S Cresson, Syn. Hym. No. Amer., 1887, p. 307 

(pars.) (Catal.). 
4s Se Ant. Handlirsch, Ann. naturh. Hofmus. Wien., 
III, 1888, p. 243, 8 of. 
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Bombus columbicus Dalla Torre, Wien. entom. Zeitg., IX, 1890, p. 
139: 
‘« californicus Dalla Torre, Cat. Hym., X, 1896, p. 513 (pars.). 
‘* sp. Jordan and Kellogg, Animal Life, 1900, p. 161, fig. 96. 
‘<  columbicus Cockerell, Bull. So. Cal. Acad. Sci., III, June, 
1904, p. 89. 
sp. Kellogg, American Insects, 1905, p. 519, fig. 724 and fig. 
W235 


Types.—Male taken in California (described by Smith as 
californicus) , in the collection of the British Museum ; queen, 
location not known to me; worker (described as calzfornicus 
by Cresson), in the collection of the American Entomologi- 
cal Society. 


Pile rather short and dense. Face, occiput, anterior part of dorsum 
of thorax and fourth dorsal abdominal segment covered mith yellow 
pile; the rest of the body bearing only black pile; wings very dark. 
Malar space rather short. 

Queen. Head.—Broadly triangular; face heavily covered with pure 
yellow pile, the yellow nearly reaching the inner margins of the eyes 
on either side, covering the base of the clypeus below and extending 
above onto the lower part of the vertex; occiput well covered with a 
broad triangular patch of pure yellow, the front hairs of this patch and 
the upper ones of the facial patch meeting somewhat over the ocelli 
and partially concealing them; remainder of head bearing only black 
hair, except a little of ferruginous color borne by the mouth parts. 
Labrum much asin californicus, translucent areas indistinct or absent ; 
malar space not as long as it is wide at the apex, not more than one- 
fifth as long as the eye; clypeus moderately punctate; third antennal 
segment considerably longer than fifth, fifth somewhat longer than 
fourth. 

Thorax.—Anterior part of dorsum covered with pure yellow pile; 
remainder, including pleura from about the level of the bases of the 
wings, entirely black; center of disc naked, smooth and shining. 

Abdomen.—Entirely black, except the fourth dorsal abdominal seg- 
ment, this being covered with pure yellow pile. Hypopygium without 
median carina. 

Wings.—Very dark brown with slight violaceous reflections; fore- 
wings lightest in the apical portion, beyond the veins. 

Legs.—Coxe, trochanters, femora, fore and middle tibiz and cor- 
bicular fringes all black. Posterior metatarsi bearing only short 
spines and pubescence, except for a fringe of short hairs on the basal 
portion of the posterior border. 

Worker.—Like the queen, but usually with considerably lighter 
wings; translucent areas of labrum often large enough to be faintly 
visible to the naked eye. | 
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Male. Head.—Shaped like that of queen; coloration of pile much 
like that of queen, but often with considerable yellow hair on the sides 
behind the eyes. Labrum like that of affimzs male; malar space 
between one-fifth and one-fourth as long as the eye ; clypeus usually 
well covered up with pile; fifth antennal segment distinctly longer 
than third, third distinctly longer than fourth. 

Thorax .—Coloration of pile much as in queen, but usually with some 
yellow pile on the mesopleura below the level of the bases of the wings 
and with a distinct touch of yellow on their extreme lower part, next 
to the bases of the legs. 

Abdomen.—Coloration of pile much like that of queen, but the fifth 
dorsal segment often with considerable yellow on the sides and along 
the apical margin and the venter usually bearing light hair for the 
most part. 

Genitalia.—Outer spatha quite variable, but usually about like that 
of B. vagans F. Sm. (fig. 131). Inner spatha variable, sometimes 
with two and sometimes with no fenestre, usually shaped about like 
that of B. ternarius Say (fig. 142). Branches of claspers with very 
wide apices (as seen from above), each extending inward in a very 
strong and rounded or very slightly pointed projection. Shafts of 
sagitte bent outward noticeably at about the middle. Genitalia asa 
whole about like those of B. ternarius (fig. 65), but with squamz 
much wider toward the apex, broadly rounded at the end and not so 
strongly incurved on the inner side. 

Wings.—Distinctly lighter, as a rule, than either those of the queen 
or worker; as light in the veined area as beyond it. 

Legs.—Coxe black; trochanters often all black, but usually witha 
more or less strong sprinkling of light hairs; femora often all black 
but as often with more or less light pile on their basal part; fore 
and middle tibie and outer faces of hind tibiz all black. Outer faces 
of hind tibia convex and very scantily hairy in the middle portion 
toward the apex, but actually bareon only avery small portion. Poste- 
rior metatarsi bearing only short spines and pubescence, except for a 

- posterior fringe of moderately long hairs. 

Dimensions.—Length: queen, 14 mm.to 19 mm.; worker, 9 mm. 
to 14 mm.; male, 10 mm. to 14 mm. Spread of wings: queen, 31 
mm. to 42 mm.; worker, 19 mm. to 31 mm.; male, 23 mm. to 30 mm. 
Width of abdomen at second segment: queen, 8 mm. to 1l mm.; 
worker, 5mm. to 8 mm.; male, 5 mm. to 7 mm. 


The color characters of this species are very constant. 
Redescribed from a large number of specimens of each 


sex. 
Habitat.—I have records of this handsome species from 
California, Oregon, Washington and Ormsby County in ex- 
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treme western Nevada. It appears to be confined mainly to 
California, the western portion of Oregon and the south- 
western portion of Washington. It probably is not found 
either north or east of these states or in eastern Nevada 
or Arizona, but is probably present in the northern part of 
Lower California (my most southern record is San Diego, 
California). It reaches its maximum abundance in Cali- 
fornia, where it appears, at least in some portions of. the 
state, to be the most common species. It seems to belong 
mainly to the Pacific coast portion of the Transition Zone, 
not crossing the Sierra Nevada Range to any great extent. 

This species appears to have its closest allies in 2. fer- 
naldt Franklin and &. huntiz Greene, from both of which it 
is easily separated by its strikingly different coloration. 


Bombus (Bombus) edwardsii Cress. 


? Bombus ternarius Cresson, Proc. Davenp. Acad. Nat. Sci., I, 1876, p. 
210; also Putnam on p. 189, 
‘“  edwardsii Cresson, Proc. Ac. Nat. Sci. Phila., 1878, p. 184, 
8 and o (not the 2). 
‘*  6tfarius Cresson, Proc. Ac. Nat. Sci. Phila., 1878, p. 185, 
2. 
vancouverensis Cresson, Proc. Ac. Nat. Sci. Phila., 1878, p. 
187, & (pars.). 
oe See Cresson, Trans. Amer. Ent. Soc., VII, p. 231, 
1879. (Catal.). 
ne btfarius Cresson, Trans. Amer. Ent. Soc., VII, p. 231, 1879. 
(Catal.). 
edwardsit Cresson, Trans. Amer. Ent. Soc., VII, p. 231, 
1879 (pars.). (Catal.). 
oi bifarius Cresson, Syn. Hym. No. Amer., 1887, p. 307. 
edwardsit Cresson, Syn. Hym. No. Amer., 1887, p. 308 (pars.). 
vancouverensis Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
ternarius var. lacustris Ant. Handlirsch, Ann. naturh. Hof- 
mus. Wien., III, 1888, p. 230. 
nearcticus Ant. Handlirsch, Ann. naturh. Hofmus. Wien., III, 
1888, p. 243 2 8 of. 
‘*  edwardsti Dalla Torre, Cat. Hym., X, 1896, p. 518 (pars.). 
es nearcticus Dalla Torre, Cat. Hym., X, 1896, p. 538. 
ternarius var. lacustris (Ant. Handlirsch) Dalla Torre, Cat. 
Hym., X, 1896, p. 553. 
vancouverensis Dalla Torre, Cat. Hym., X, 1896, p. 560. 
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Bombus ternarius Cockerell and Porter, Ann. and Magaz. of Nat. Hist., 
Ser. 7, Vol. IV, Nov., 1899, p. 390. 
‘‘  bifarius Titus, Can. Ent., XXXIV, 1902, pp. 39 and 43,9 8a’. 
ne nearcticus Ashmead, Proc. Wash. Ac. Sci., IV, 1902, p. 127. 
Betas ternarius Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 
44, 
ternarius var. bifarius Viereck, Trans. Amer. Ent. Soc., 
XXIX, 1903, p. 44. j 
“*  cooleyit Morrill, Can. Ent., XXXV, 1903, p. 222. 
oe bifarius Viereck, Can. Ent., XXXVI, April, 1904, pp. 98 and 


99. 
3 nearcticus Ashmead, Hym. of Alaska, 1904, p. 133. 
? ‘°  edwardsii Viereck, Can. Ent., XXXVI, April, 1904, pp. 98 and 
100. 
oe vancouverensis Viereck, Can. Ent., XXXVI, April, 1904, pp. 


98 and 99. 

‘“  6tfarius Howard, Insect Book, 1904, Plate II, fig. 9, 9. 

‘““ bifarius Cockerell, Can. Ent., XXXVIII, 1906, p. 160. 

i edwardsii Cockerell, The Entomologist, XL, 1907, p. 97. 

‘*  edwardsii Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 

Ent. Soc. Ont.), 1908, p. 111. 

7 bifarius Cockerell, Univ. Color. Studies, IV, 1907, p. 257. 

a edwardsit Cockerell, Univ. Color. Studies, IV, 1907, p. 258. 

aS bifarius Cockerell, Can. Ent., XLII, 1910, p. 25. 

‘*  edwardsii cooleyi Cockerell, Can. Ent., XLII, 1910, p. 25. 
me edwardsiz Davidson, Bull. So. Cal. Acad, Sci., X, 1911, p. 66 

(possibly fernaldz). 


Types.—W orker and male in collection of American Ento- 
mological Society. Queen (described by Cresson as dzfarius) 
in the same collection. 


Pile of medium length, rather coarse. Face and occiput yellow ; 
thorax mostly yellow or whitish with a broad black interalar band; first 
and fourth dorsal abdominal segments entirely covered with yellow pile ; 
two apical segments black; corbicular fringes strongly ferruginous ; 
malar space short. 

Queen. Head.—Somewhat rounded trapeziform. Face with a large 
patch of pure whitish-yellow pile extending above and below the bases 
of the antenne, this patch not reaching the inner margins of the eyes 
on either side; occiput with median triangular whitish-yellow patch 
of pile usually without black intermixed, but sometimes with a few 
black hairs present among the yellow; sides behind eyes black. 
Tubercle-like areas of labrum rather sharply and deeply concaved at 
summit the concave area nearly smooth ; median shelf-like projection 
moderately broad ; translucent areas large enough to be faintly visible 
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to naked eye. Malar space wider at apex than long, less than one- 
fifth as long as the eye; clypeus moderately and rather coarsely punc- 
tate; flagellum of antennz not more than twice as long as the scape; 
third antennal segment much longer than fifth, fifth somewhat longer 
than fourth. 

Thorax.—Anterior part of dorsum covered with whitish-yellow pile, 
sometimes with a slight admixture of black hairs; sides of scutellum 
pale yellow, sometimes with some black hairs intermixed ; a broad 
black band between the bases of the wings, its posterior border extend- 
ing backward in the middle across the scutellum ; mesopleura covered 
with yellow pile for about half the way from the bases of the wings 
toward the bases of the legs, the lower part being entirely dark ; lower 
part of metapleura always dark, upper part sometimes dark and some- 
times yellow; sides of median segment with black or yellow pile or 
black and yellow pile mixed. Middle of disc naked, smooth and 
shining. 

Abdomen.—Dorsum: segment one covered with yellow pile on the 
sides, but dark and nearly bare in the middle; segment two covered 
with ferruginous-red pile, except basal middle, this being black; seg- 
ment three covered with ferruginous-red pile; segment four covered 
with yellow pile; segment five entirely black, except the apical margin 
usually with a fringe of yellow hairs; segment six black. Venter with 
apical margins of all the segments, except the first and last, fringed with 
light yellow hair. Hypopygium without distinct median carina. 

Wings.—Slightly stained with brown; fore wings darkest on median 
and submedian cells and about the tip of the radial cell and often also 
on the region beyond the veins. 

Legs.—Coxez usually entirely black, sometimes with a few yellow 
hairs at tips ; trochanters occasionally entirely black, but usually witha 
noticeable amount of light hair on the lower side ; fore femora usually 
entirely black, at most with but very little light pile at bases; middle 
femora mostly black, but usually with some light hair at the base on 
the lower side ; posterior femora almost always with considerable light 
pile on the basal two-fifths of the lower side and very often witha 
touch of yellow hair on the outer side near the distal end; fore and 
middle tibize mostly black, but usually with considerable ferruginous 
hair on hind sides, especially toward the apices; corbicular fringes 
always strongly ferruginous, sometimes with black hairs mixed in. 

Worker. fHead.—Much like that of queen, but with pile on face and 
occiput very light, almost white, and sometimes with a slight admix- 
ture of black hairs. 

Thorax.—Coloration much like that of queen, but the yellow pile 
very light, almost white, and the pleura often covered with light pile 
to the bases of the legs; metapleura often entirely covered with light 
pile ; sides of median segment usually covered with the same light pile, 
but sometimes with only dark pile. 
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Abdomen.—Dorsum : first segment almost destitute of pile in the 
middle, the sides covered with whitish hair; second segment usually 
entirely covered with black pile, sometimes with light yellow on basal 
middle; third segment usually entirely black; fourth segment some- 
times with basal portion black, but usually entirely light yellow; two 
apical segments black. Venter with apical margins of segments fringed 
with pile of same color as that of queen. 

Wings.—Subhyaline ; sometimes lighter than those of queen. 

Legs.—Fore legs almost entirely black; middle coxz, trochanters 
and bases of femora usually with a very small amount of light hair, 
sometimes entirely dark; middle tibie dark; hind coxe, trochanters 
and bases of femora on lower side usually with a very noticeable 
amount of light hair; corbicular fringes more or less strongly ferru- 
ginous, usually with an admixture of black hairs of varying amount ; 
anterior and middle tibiz dark. 

Male. Head.—Shaped much asin female; face covered with a large 
patch of usually pure pale yellow pile, this patch very nearly reaching 
the inner margins of the eyes on either side; occiput bearing a tri- 
angular patch of usually pure pale yellow pile; sides of head, behind 
eyes, with a large amount of yellow pile. Margin of labrum usually 
but very slightly incurved in front; malar space distinctly less than 
one-fourth as long as the eye; clypeus well covered up with yellow 
pile; flagellum of antennz a little less than two and one-third times 
as long as the scape; third and fifth antennal segments subequal in 
length, the fourth somewhat shorter than either. 

Thorax.—Much like that of worker in coloration, but with pleura 
always yellow to bases of legs, metapleura always entirely covered 
with yellow pile and sides of median segment having at most not a 
very strong admixture of black hairs with the yellow on the sides; 
black interalar band somewhat narrower than that of worker and less 
sharply defined. 

Abdomen.—Dorsum: segment one covered with yellow pile; seg- 
ment two with basal middle yellow, the rest black; segment three 
often entirely black, but usually with considerable yellow pile on the 
sides, especially near the apical margin ; segment four entirely covered 
with yellow pile; segment five often entirely yellow, but as often with 
considerable black hair on the middle apical portion; segments six 
and seven usually entirely black, but sometimes with a very slight 
sprinkling of yellow hairs mixed with the black. Venter rather spar- 
sely clothed with light pile. 

Genitalia.—Spathee variable, but usually much like those of B. fer- 
narius Say (figs. 137 and 142). Claspers like those of B. ternarius 
(fig. 65), but with squamz more suddenly wider at the base so as to 
be very distinctly notched on the inner side instead of being evenly 
incurved. Sagittze and uncus as in fernarius. 
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Wings.—About like those of workers. 

Legs.—Coxe, trochanters and femora bearing a large amount of 
yellow pile, in most cases mainly clothed with it; fore and middle 
tibize mostly black, but with a usually strong posterior fringe of ferru- 
ginous pile of varying shade; posterior tibiz with outer faces convex 
and naked, in some specimens with a few scattered hairs, anterior 
fringes rather short and posterior ones long, thus forming the dis- 
tinct, but weak, corbicule; hind metatarsi with rather long posterior 
fringes. 

Dimensions.—Length: queen, 13 mm. to 17 mm.; worker, 9 mm. 
to 12 mm.; male, 10 mm. to 12 mm. Spread of wings: queen, 31 
mm. to 35 mm.; worker, 19 mm. to 31 mm.; male, 24 mm. to 26 
mm. Width of abdomen at second segment: queen, 7} mm. to 9 
mm.; worker, 44 mm. to 74} mm.; male, 5 mm. to 6 mm. 


Redescribed from three queens (one of them a homotype 
of bzfarius Cress.), eight workers and eight males. 

Variations.—With the exceptions of rufocinctus Cress., 
californicus Smith, occidentalis Greene and pleuralis Nylander 
this is the most variable species of Bombus in North America. 
I have had a very large series of specimens and have been 
able to make out a complete intergradation between the fol- 
fowing forms, which seem well marked enough to deserve 
separate description. 


Color Variant 1.—(bifarius Cresson). Queen, typical described 
above and worker like it. Specimens from Colorado, Utah and New 
Mexico. 

Color Variant 2.—(cooleyi Morrill, pars.). Queen and worker like 
the typical queen, but with the anterior two-thirds of the second dor- 
sal abdominalsegment entirely covered with black pile and a sharp me- 
dian y-like projection of the same color extending backward from this 
across, or nearly across, the third segment; sides of the posterior por- 
tion of the second segment and sides of the third segment covered with 
ferruginous-red or yellowish-ferruginous (of greatly varying shade) 
pile ; yellow pile on thorax very light, almost white. Numerous speci- 
mens from Montana and Utah. 

Color Variant 3. -(cooleyt Morrill, pars.). Queen and worker like 
Color Variant 2, but with second dorsal abdominal segment bearing 
only a touch of light yellowish-ferruginous pile on the sides of the api- 
cal portion and with segment three having the anterior half covered 
with black pile; mesopleura covered with yellow pile nearly to bases 
of legs. Several specimens from Montana. 

Color Variant 4.—Queen and worker like Color Variant 3, but with 
second dorsal segment entirely black and third segment bearing ferru- 
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ginous pile only on its apical margin. Numerous specimens from 
British Columbia and Montana. 

Color Variant 5.—(nearcticus Ant. Handlirsch and cooleyi Morrill, 
pars.). Queen and worker like Color Variant 2, but with dorsal seg- 
ments two and three entirely black—typical worker (edwards1z Cres- 
son). Numerous specimens from British Columbia, Montana and 
Alaska. 

Male Color Variant 1.—(edwardsii Cresson). The typical form de- 
scribed above. Many specimens from British Columbia and Montana. 

Male Color Variant 2.—(vancouverensis Cresson, pars.). Like Male 
Color Variant 1, but with sides of dorsal segment three bearing ferru- 
ginous pile. Four specimens from British Columbia. 

Male Color Variant 3.—Like the first two male color variants, but 
with the second and third dorsal abdominal segments entirely covered 
with ferruginous-red pile. Specimens from British Columbia and 
Colorado. 

Male Color Variant 4.—Like Male Color Variant 1, but with second 
dorsal abdominal segment entirely covered with yellow pile. Two 
specimen from California. 


While I have not seen enough material from all parts of 
the habitat of this species to be sure of my ground, I believe 
that sufficient collecting is likely to show that those color 
variants with the second and third dorsal abdominal seg- 
ments largely covered with ferrugionus-red pile are much 
more numerous in the southern part of its range (Colorado, 
Utah, Nevada, California and New Mexico) while those 
color variants which have these segments mostly black are 
much more numerous in the northern part (Alaska, British 
Columbia, Alberta, Mantana, etc.)—this is evidenty the case 
in Montana and Colorado and only the nearcticus form has 
been taken in Alaska. As will be seen, this apparent char- 
acteristic is closely paralleled in the case of flavifrons and 
rutfocinctus. 

Habitat.—I have records of this species from Alaska 
(southern), British Columbia, Alberta, Vancouver Island, 
Washington, Idaho, Montana, California, Nevada, Utah, 
Colorado and New Mexico. It must be present also in 
Oregon and Wyoming. My mostnorthern record is Juneau, 
Alaska; most eastern, Garden of the Gods, Colorado; most 
southern, Beulah, New Mexico. In our western states, it 
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appears to be confined mainly to the mountain chains and 
it must be considered a Boreal Region (possibly also a some- 
what Transition Zone) form. It probably is not to be found 
much farther south or east than the records above given. 
How far north does it range and how far east in Canada? 
It seems to be rare in Alaska and to increase in abundance 
southward, reaching its maximum through western Mon- 
tana. It seems to be rather common on the higher lands of 
Colorado. 

This species has by far its closest allies in fernaldz, ter- 
narius, vosnesenskit and huntzz. Of these, huntzzZ is apparently 
the nearest, and they often resemble each other not a little 
in coloration, but they can be instantly separated by the dif- 
ference in form of the posterior border of the black interalar 
band and by the striking difference in the color of the cor- 
bicular fringe. &. fernarius, with its structurally different 
male antenne, is evidently much less closely allied than is 
vosnesenskit. Itis interesting to note that, of these five closely 
allied forms, the four with yellow faces are also structurally 
the most alike, though differing otherwise remarkably in 
coloration. 

This species and rzfocinctus have probably caused the 
workers on the Bombidze of North America more trouble 
than most others. 

I have seen queens and males of this species taken in 
coitu. 

Bombus (Bombus) melanopygus Nyl. 


Bombus melanopyge Nylander, Notis. Saellsk. faun. and fl. Fenn. 
Forh., I, 1848 (adnot.), 236, o. 


? ‘** ornatus Smith, Catal. Hym. Brit. Mus., II, 1854, p. 398, n. 
5, Oil. 

2* ‘* menestriesii Radoszkowski, Bull. Soc. Natural. Moscou, 
XXXII, P. 4, 1859, p: 483, n. 6, 27cseaoas 
1B 5) (oye 

‘« _melanopyge Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 103, 
ily ale 
‘« lacustris Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 103, n. 
age 


‘« melanopyge Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
231. Catal.) 
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Bombus lacustris Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231. 
(Catal.) 

2 i Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
melanopyge Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
melampygus Ant. Handlirsch, Ann. naturh. Hofmus. Wien., 

III, 1888, p. 231. 
lacustris Provancher, Addit. faun. Canada. Hymen., 1888, p. 
S40) Ro sain Be telnet. 
ternarius var. lacustris Dalla Torre, Cat. Hym., X, p. 533, 
1896 (pars.). 


? 6‘  sylvicola Titus, Can. Ent., XXXIV, 1902, pp. 39 and 43. 
‘«  melanopygus Viereck, Can. Ent., XXXVI, April, 1904, pp. 98 
and 99. 


# 2g H. Friese, Ann. du Mus. Zod6l. de 1’Acad. Imp. 
des Sci. de St. Pétersb., 1904, Tome IX, n. 4. 
Barer " Viereck, Trans. Amer. Ent. Soc., XXXII, July, 
1906, p. 242. 
en ee Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Bt.) soe: Ont?) 19075 py Lv: 


Types.—Possibly in existence, but I am ignorant of their 
whereabouts. 


Pile moderately long and fine; that on face, occiput and dorsum of 
thorax back to the scutellum of thoroughly mixed black and yellow hairs, 
producing a clouded effect; pleura and scutellum yellow ; first segment 
of abdomen yellow, second and third deep ferruginous-red, fourth black 
and yellow, fifth and sixth black Malar space medium. 

Queen. Head.—Broadly rounded trapeziform. Face and occiput 
with yellow and black pile mixed, sometimes one and sometimes the 
other predominant. ‘Tubercle-like areas of labrum rather deeply con- 
caved at summits, their hind (upper) borders usually broadly rounded 
over; shelf-like projection small and narrow, the space above it and 
between the tubercle-like areas deeply excavated. Malar space nearly 
as wide at apex as long, about one-quarter as long as the eye; clypeus 
coarsely punctate; flagellum of antenna about one and four-fifths 
times as long as scape; third antennal segment much longer than 
fifth, the fifth somewhat longer than the fourth. 

Thorax.—Anterior part of dorsum back to scutellum heavily clouded 
with black and yellow pile mixed, the black being most predominant 
in a very indistinct and indefinite band between the bases of the wings 
and in a very small spot in front of each tegula; scutellum with pure 
yellow pile, sometimes with a few black hairs admixed. Mesopleura 
with yellow pile covering them to bases of legs; metapleura with yel- 
low pile; sides of median segment sometimes with yellow, sometimes 
with dark pile. Disc naked and smooth. 
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Abdomen.—Dorsum: segment one covered with pure yellow pile; 
segments two and three covered with deep ferruginous-red pile; seg- 
ment four sometimes entirely black and sometimes entirely yellow, but 
usually mostly black and with more or less yellow pile either on the 
sides or along the apical margin or both; segment five usually entirely 
black, but very often with a touch of yellow pile on the sides and some- 
times with pile of the same color along the apical margin; segment 
six black, with rusty tip. Venter, except apical segment, usually 
clothed for most part with light pile. Hypopygium without median 
carina. 

Wings.—Rather strongly stained with brown, but not dark; the fore 
wings lightest across the middle portion. 

Legs.—Coxe sometimes entirely dark, but usually with some light 
hair; trochanters always with more or less light pile, especially the 
hind pair, the fore pair sometimes with very little; fore and middle 
femora sometimes entirely dark, but usually with more or less light 
pile on the lower sides of their basal portions; hind femora always 
with a large amount of yellow hair on the lower sides of their basal 
halves; fore tibiz always dark; middle tibiz usually entirely dark, 
but sometimes with more or less ferruginous hair near the tips on the 
outer sides; corbicular fringes very often entirely black, but usually 
more or less strongly ferruginous with black hairs admixed. 

Worker.—Much like the queen, but with wings slightly lighter and 
corbicular fringes usually entirely black. 

Male. Head.—Face and occiput bearing yellow pile without a very 
strong admixture of black hairs; ventro-lateral sides of head with a 
considerable amount of light pile. Malar space distinctly longer than 
its width at apex, about one-fourth as long as the eye; clypeus covered 
up with pile; flagellum of antennz about two and two-thirds times 
as long as the scape; third antennal segment shorter than fifth, the 
fourth shorter than the third. 

Thorax.—Coloration much as in females; yellow on anterior part 
of dorsum usually more pronounced, thus making a black interalar_ 
band more definite; pleura and sides of median segment densely 
covered with light yellow pile. 

Abdomen.—Coloration much as in females. Fourth dorsal segment 
sometimes entirely black, but usually mostly covered with yellow pile 
with only a small amount of black hair intermixed; fifth segment 
sometimes entirely black and sometimes entirely yellow, but usually 
mostly black with a touch of yellow near each side margin or along 
the apical margin; sixth and seventh segmentsentirely black. Venter 
clothed mostly with yellow pile. 

Genitalia.—Outer spatha much like that of B. vagans (fig. 131), 
but with posterior border usually more irregular. Inner spatha like 
that of B. perplexus (fig. 145), but with only a very small fenestra. 
Claspers and sagitte resembling those of &. fernaldi (figs. 74 and 110) 
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very closely. Shaft of sagitta straight or nearly so, like that of 2. 
vagans (fig. 67), and with a sharp tooth-like projection on the ventro- 
lateral side at about the middle, as in that species and in ferna/dt. 

Wings.—About like those of the worker. 

Legs.—Coxe, trochanters and femora all with a conspicuous amount 
of yellow pile; anterior and middle tibiza and corbicular fringes usu- 
ally all black. Outer faces of posterior tibiz very slightly convex and 
nearly naked down the middle portion; basal halves of outer faces 
and of hind borders of posterior metatarsi bearing long, and usually 
mostly dark, hairs. 

Dimensions.—Length: queen, 15 mm. to 18 mm.; worker, 11 mm. 
to 15mm.; male,9mm.tol13mm. Spread of wings: queen, 29 mm. 
to 36 mm.; worker, 25 mm. to 29 mm.; male, 21 mm. to 26 mm. 
Width of abdomen at second segment: queens, 8 mm. to 10 mm. ; 
worker, 64 mm. to 8 mm.; male, 5} mm. to 7 mm. 

Redescribed from ten queens, eleven workers and fourteen 
males. 

Habitat.—I have records of this species from Alaska 
(southern), Mackenzie, Athabasca, Hudson Bay country 
(Fullerton, one 2), Baffin Land (one worker), British Col- 
umbia, Saskatchewan (a single record), Alberta, Vancouver 
Island, Washington, Oregon (Mt. Hood and Corvallis), 
Wyoming and Colorado. Apparently a common species 
throughout western Canada and in southern Alaska, but for 
the most part rare in Canada east of the Rocky Mountains 
and, in the western United States, rare (very rare in Wyom- 
ing and Colorado) and confined mostly to the mountain 
chains, being a strictly Boreal form. While it is apparently 
rather common in southern British Columbia, I have no 
record from Montana, though I have seen four Schmitt boxes 
full of bumble-bees from the western part of that state. It 
seems, however, as though it must be present there and, in 
some localities at least, in some abundance. It seems prob- 
able also that it is present in the higher lands of Idaho and 
northern Utah and possibly also of northern New Mexico 
and northern California. It appears to reach its maximum 
abundance in Alaska, where it seems to be the most common 
species. It is not improbable that melanopygus is the same 
as menestriesit Rad. and present in the Aleutian Islands and 
Siberia as Herr Handlirsch has indicated, but I have not 
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been able to prove that this is so as I have not seen Radosz- 
kowski’s paper. What are the northern limits of its range 
in North America. 

The genitalia of the male of this species are very much 
like those of fernaldi, flavifrons, centralis and bimaculatus. 
The closest ally of melanopygus is the European species /ap- 
ponicus Fabricius, female and male specimens of which, 
labelled by Schmiedeknecht, I have examined. Lapponicus 
can be readily separated from melanopygus by the black 
pleura and distinct and well defined black interalar band of 
its females and by the ferruginous apical abdominal seg- 
ments of its males. Is melanopygus merely a geographical 
subspecies of lapponicus? Other very close allies of melano- 
pygus are sylvicola Kirby and ge/zdus Cresson. 


Bombus (Bombus) sylvicola Kirby. 
Bombus sylvicola W. Kirby, Faun. Bor.-Amer., IV, 1837, p. 272, n. 


377. 

? = ‘* ornatus Smith, Catal. Hym. Brit. Mus., II, 1854, p. 398, n. 
52.19.19: of Goars.):. 

Suet vi Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 104, n. 


3a, 2 8c" (pars.). 

‘«  sylvicola Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 106, n. 
See 

te ‘« Bethune, (Reprint, W. Kirby’s Faun. Bor.-Amer.), 
Can. Ent., X, 1878, p. 117. 

as ‘« Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231. 
(Catal.). 

‘‘ Bowles, Ann. Rep’t Ent. Soc. Ont., 1880, p. 33. 

es “« Cresson, Syn. Hym. No. Amer., 1887, p. 308. 

uk ‘* Dalla Torre, Cat. Hym., X, 1896, p. 548. 

a ‘* Ashmead, Proc. Wash. Ac. Sci., Vol. IV, May, 1902, 
pyl2d: 

ue ‘« Ashmead, Hym. of Alaska, 1904, p. 133. 

‘ ‘¢ —H. Friese, Ann. du Mus. Zo6l. de 1’Acad. Imp. des 
Sci. de St. Pétersb., 1904, Tome IX, n. 4. 

? ‘* ornatus Cockerell, Can. Ent., XXXVIII, 1906, p. 160. 

“«  sylvicola Cockerell, Univ. Color. Studies, IV, 1907, p. 257. 

te “ Fletcher and Gibson, Can. Ent. Rec. (Asean Sie t 
Ent. Soc. Ont.), 1907, p. 17. 


Type.—Probably in the collection of the British Museum, 
but seems to have lost its identity as Col. Bingham was un- 
able to locate it definitely. 
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Pile very long and rather fine. Face and occiput with yellow pile ; 
thorax entirely clothed with yellow pile except for a broad black band 
between the bases of the wings; abdomen above with first segment yel- 
low, second and third ferruginous-red, fourth and fifth yellow and sxth 
black. Malar space medium. 

Queen. Head.—¥Face with a considerable amount of yellow pile 
‘ above and below the bases of the antennz; occiput with yellow pile; 
sides of head entirely dark. Labrum with tubercle-like areas large 
and not very widely separated, their summits slightly concave, smooth 
and shining; shelf-like projection rather small and narrow. Malar 
space slightly longer than its width at apex ; about one-fourth as long 
as the eye. Clypeus rather strongly punctate. Flagellum of antennz 
about twice as long as the scape; third antennal segment much longer 
than the fifth, the fifth somewhat longer than the fourth. 

Thorax.—Anterior part of dorsum covered with yellow pile; center 
of disc naked; a broad black band between the bases of the wings 
(about one-half as wide—from front margin to rear margin—as long 
—from wing base to wing base); scutellum often with anterior median 
portion covered with an extension of the black pile of the interalar 
band, but sometimes entirely yellow. Mesopleura usually covered en- 
tirely with yellow pile to the bases of the legs. Metapleura usually 
entirely yellow. 

Abdomen.—Dorsum: segment one yellow; segments two and three 
ferruginous-red ; segment four mostly yellow, but with more or less 
black pile in the middle; segment five much like segment four, often 
with more black pile in the middle ; segment six black. Venter rather 
variable, usually with fringes on apical margins of segments mostly of 
light hairs. Hypopygium without a median carina. 

Wings.—Not very deeply stained with brown; the fore pair gener- 
ally lightest across the median portion. 

Legs.—Coxz usually with some yellow pile; trochanters bearing a 
considerable amount of yellow pile on their lower sides; femora, espe- 
cially the middle and hind pair, with considerable yellow pile; fore 
and middle tibiz usually with no light or yellow pile; corbicular 
fringes usually black, but on some specimens with more or less ferru- 
ginous hairs. 

Worker.—Clypeus inclined to be sparsely punctate, smooth and 
shining; sides of head usually black, but sometimes with a small 
amount of yellow pile ; apical abdominal segment for most part black 
above, but sometimes bearing a little yellow pile; otherwise closely 
resembling the queen. 

Male. Head.—¥ace with a large patch of pure light yellow pile 
covering the greater part of the clypeus and extending upward beyond 
the bases of the antennez, but not approaching the eye margins on 
either side; occiput with triangular patch of yellow pile; ventro-lateral 
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sides of head often with more or less yellow pile, sometimes entirely 
dark. Malar space somewhat longer than its width at apex; about 
one-fourth as long as the eye. Flagellum of antennze about three 
times as long as scape; third antennal segment and fifth sebequal, the 
fourth shorter than either. 

Thorax.—Coloration much as in females for most part, but the black 
interalar band, as a rule, narrower and less sharply defined—nearly 
obliterated in many specimens ; pleura always entirely yellow to bases 
of legs. 

Abdomen.—Dorsum: segments one, two and three colored as in fe- 
males ; segment four entirely yellow; segment five sometimes entirely 
yellow, but usually with more or less black in the middle; segment six 
sometimes entirely black, but usually with more or less yellow pile on 
the sides; segment seven mostly black, but often with a few yellow or 
ferruginous hairs about the tip. Venter clothed with mostly yellow 
pile. 

Genitalia.—Much like those of B. ¢ernarius Say (fig. 65), but with 
the inner margins of the squame straight or slightly outcurved, not in- 
curved. 

Wings.—Very light, subhyaline. 

Legs.—Coxe, trochanters and femora bearing a considerable amount 
of light yellow pile; fore and middle tibiz usually with more or less 
yellowish or ferruginous pile on their posterior sides; hind tibie with 
fringes long and more or less strongly light or yellow ferruginous ; 
outer faces of hind tibize somewhat convex and bare, except for a sparse 
scattering of hair over them; hind metatarsi with rather long fringes 
of light ferruginous hair on the basal two-thirds of their posterior 
borders. 

Dimensions.—Length: queen, 13 mm. to 17 mm,; worker, 9 mm. 
to 12 mm.; male, 10 mm. to 13 mm. Spread of wings: queen, 29 
mm. to 32 mm.; male, 24 mm. to 27 mm. Width of abdomen at 
second segment: queen, 7 mm. to8 mm.; male, about 6 mm. 


Redescribed from a large number of specimens of each 
caste. 

Habitat.—I have records of this species from Alaska, 
Yukon, Mackenzie (Great Slave Lake) and the old territory 
of Saskatchewan on the west and from Labrador (Nain and 
Rama), Ungava (Rigolet and Ungava Bay) and Hudson Bay 
Country (Fullerton) on the east, and it probably ranges 
through all the intervening country. What are its southern 
limits? It does not appear to be present in the United 
States and is a strictly Boreal form. The most northern 
record which I have is Point Barrow, Alaska, North Latitude 


_ 
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71°. I consider the record “‘3 workers, Montreal,’’ given by 
Bowles, questionable. 

This species is most closely allied to B. melanopygus Ny- 
lander and #. gelzdus Cresson. The latter may possibly be 
only a subspecies of sy/uvzcola, while the former can be readily 
separated from it by the difference in the coloration of the 
pile on the head and on the anterior part of the dorsum of 
the thorax. Sy/vicola can be readily separated from 8B. ¢er- 
nartus and B. huntiz by its much longer pile. 

Iam following Cresson in supposing that the above de- 
scribed species was the one described by Kirby, though 
Kirby’s description is a rather indefinite one. 


Bombus (Bombus) gelidus Cress. 


Bombus gelidus Cresson, Proc. Acad. Nat. Sci. Phila., 1878, p. 184, ©. 
3) ‘* Cresson, Trans. Amer. Ent. Soc., VII, 1879. p. 23. 


(Catal.). 
oe ‘* Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
maat; ‘‘ Ashmead, Proc. Wash. Acad. Sci., IV, 1902, p. 127. 
oh ‘« Viereck, Ent. News, XIV, Feb., 1903, p. 54, 2. 
Enver! ‘« Ashmead, Hym. of Alaska, 1904, p. 133. 


The following description is made from two queens (one 
of them the ¢yZe, in the collection of the American Entomo- 
logical Society), fourteen workers (the cotypes of this caste), 
and one male from Alaska (labelled B. gelidus in Prof. Cock- 
erell’s handwriting). The type male is in the collection of 
the American Entomological Society. Two of the cotype 
workers are deposited in the collection of the Massachusetts 
Agricultural College and the remainder in the collection of 
the United States National Museum. 


Pile long and of medium texture. Face of the females mostly dark, 
of the male with a noticeable tuft of yellow pile; occiput usually with 
considerable yellow pile Dorsum of thorax, except a distinct, but some- 
what indefinite, black interalar band, covered with rather pale yellow 
pile. Dorsum of abdomen with the first, fourth and often the fifth seg- 
ments covered with yellow pile, the second and third segments ferrugin- 
ous-ved and the apical segment dark. Malar space of medium length. 


Queen. Head.—Face with a small tuft of yellow hairs between and 
below the bases of the antennz, or almost entirely dark ; occiput with 
a triangular patch of pale yellow pile, with black hairs more or less 
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strongly admixed; cheeks dark. Labrum with tubercle-like areas hav- 
ing their posterior (proximal) margins rounded and their summits flat 
or slightly concaved; the surface between these areas and above the 
shelf-like projection rather deeply excavated ; the shelf-like projection 
rather narrow and not prominent. Malar space fully as long as its width 
at the apex, about one-fourth as long as the eye. Clypeus coarsely, 
though somewhat sparsely, punctate over the disc. Third antennal 
segment longer than the fifth, the fifth longer than the fourth; flagel- 
lum about twice as long as the scape. 

Thorax.—Anterior part of dorsum covered with rather light yellow 
pile ; a moderately broad black band between the bases of the wings, 
its hind border extended backward somewhat onto the middle of the 
scutellum ; the scutellum covered, for the most part, with rather pale 
yellow pile; each tegula with an indefinite line of black pile running 
forward from it to the anterior margin of the thorax; mesopleura 
largely covered with yellow pile, but their lower portions dark, the 
yellow not reaching the bases of the legs; metapleura mostly clothed 
with dark pile, but with a slight admixture of yellow hairs; sides of 
the median segment mostly dark, but with some light hairs. 

Abdomen.—Dorsum: segment one clothed with rather pale yellow 
pile, sparsely so in the middle; segments two and three covered with 
ferruginous-red pile, but sometimes with black hair on the base and 
extreme sides; segment four rather pale yellow, but sometimes with 
some dark pile on the middle; segment five dark, but sometimes 
with some light hairs on the sides; segment six dark. Venter mostly 
dark. 

Wings.—Somewhat stained with brown, but almost light enough to 
be called subhyaline. 

Legs.—Mostly dark; the posterior femora sometimes with consider- 
able light pile; the corbicular fringes dark ; the fore and middle tibie 
on the type specimen with considerable ferruginous pile on their hind 
sides. 

Worker.—Much like the queen, but with the face very often entirely 
dark and the fifth dorsal abdominal segment sometimes entirely 
covered with yellow pile; mesopleura usually covered with light yel- 
low pile to the bases of thelegs, but occasionally mostly dark ; tegule 
usually with no line of dark hairs running forward from them; meta- 
pleura and sidesof the median segment very often mostly clothed with 
light pile; the corbicular fringes often tinged considerably with light 
ferruginous; the middle femora and the middle and hind trochanters 
often with a sprinkling of light hairs, the hind trochanters often hay- 
ing a large amount of it on their lower sides. 

Male. Head.—Face with a strong tuft of yellow pile running down 
from the bases of the antennz and nearly covering the clypeus, the 
coloration otherwise being much like that of the females. Malar space 
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distinctly longer than its width at the apex, about one-fourth as long 
astheeye. Third and fifth antennal segments subequal in length, the 
fourth shorter than either. 

Thorax.—Coloration much like that of the worker, but the dark 
interalar band more indefinite, there being a slight mixture of yellow 
hairs with the dark. 

Abdomen.—Dorsum: segment one pale yellow; segments two and 
three rather pale ferruginous-red ; segment four pale yellow, with some 
dark hairs admixed in the middle ; segments five, six and seven dark, 
but with some light hairs admixed. Venter clothed mostly with dirty 
whitish pile. 

Wings.—Subhyaline. 

Legs.—Coxe, trochanters and femora with a large amount of pale 
yellow pile; fore and middle tibiz with considerable pale ferruginous 
pile on their hind sides; hind tibiz with outer faces convex and mostly 
bare and their fringes pale ferruginous ; hind metatarsi with long pale 
ferruginous hind fringes. 

Dimensions.—Length: queen, 16 mm. to 18 mm.; worker, 8 mm. 
to 12 mm.; male, about 12 mm. Spread of wings: queen, about 35 
mm.; worker, 20 mm. to 26 mm.; male, about 26 mm. Width of 
abdomen at second segment: queen, about 9mm.; worker, 44 mm. 
to 7mm.; male, about 64 mm.. 


Habttat.— Aleutian Islands, Popoff Island, Koyukuk River, 
Kukak Bay, Nualaska. Most of the specimens which I have 
seen were collected by Prof. Trevor Kincaid on the Harri- 
man Alaskan Expedition. One worker before me, which 
seems to be a little aberrant in coloration, from Signuia, 
Baffin Land (Schuchert and White), appears to belong to 
this species. 

This species is very closely allied to sylvzcola, but the faces 
of all the castes have more yellow pile than does that species. 
The queen of sylvzcola has the metapleura yellow and the 
mesopleura yellow to the bases of the legs, while the queen 
of gelidus has the metapleura mostly dark and the yellow on 
the mesopleura falling short of the bases of the legs. I have 
been unable to find any difference in structure between the 
two species and the differences in coloration are, after all, 
slight and I think it probable that they will some day be 
considered as mere color variants of the same species. 
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Bombus (Bombus) perplexus Cress. 
Bombus elatus Harris, Catal. Insect, Mass., 1835, p. 70. (Catal.). 
‘‘  perplexus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 91, n. 
35 hs 
‘*  hudsonicus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 92, n. 
iat 
nS Ae sak da Packard, Proc. Essex Instit., IV, 1864, p. 117, &. 
re Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230. 
(Catal.). 
ee a Bowles, Ann. Rep’t. Ent. Soc. Ont., 1880, p. 33. 
os rs Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
var. hudsonicus Cress., Syn. Hym. No. Amer., 1887, 
p. 308. 
u Dalla Torre, Cat. Hym., X, 1896, p. 539. 
es os var. hudsonicus Dalla Torre, Cat. Hym., X, 1896, 
p. 539. 
oie oe Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1907, p. 17. 


Types.—I have been unable to locate the male and it is 
possibly lost. The cotype queens are scattered in the follow- 
ing collections: United States National Museum, American 
Entomological Society, Museum of Comparative Zodlogy, 
Colorado Agricultural College, Leland Stanford Jr. Univer- 
sity, New Hampshire College, Montana Agricultural Col- 
lege, Massachusetts Agricultural College, Connecticut Agri- 
cultural Experiment Station and the private collection of 
Prof. T. D. A. Cockerell. The cotype workers are deposited 
in the following collections: Massachusetts Agricultural 
College, United States National Museum, American Ento- 
mological Society, New Hampshire College, Museum of 
Comparative Zodlogy, Montana Agricultural College and the 
private collection of Prof. Cockerell. 


Pile rather long and fine. Females with face black, occiput yellow, 
dorsum of thorax yellow, lower half of pleura black, the two basal dor- 
sal segments of the abdomen yellow and the rest black, venter black, the 
wings moderately brown, legs black, and malar space moderately long. 
Males with face, occiput, dorsum and pleura of thorax, and first three 
dorsal segments of abdomen yellow; the remaining dorsal segments 
black. 

Queen. Head.—F¥Face very often with a slight sprinkling of light 
pile, visible with a lens, but usually entirely black; occiput usually 
with a triangular patch of pure light yellow pile, but often with black 
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hair admixed; sides of head entirely dark brown or black. Labrum 
with tubercle-like areas well separated and flat or slightly concaved on 
their summits, the space between them being deeply excavated ; shelf- 
like projection only moderately wide and prominent; translucent 
areas variable, sometimes visible to the naked eye and sometimes 
absent. Malar space about as long as its width at apex, about one- 
fourth as long as the eye; clypeus rather sparsely but coarsely punc- 
tate; flagellum of antennz about twice as long as scape; third an- 
tennal segment longer than fifth, the fifth longer than the fourth. 

Thorax.—Dorsum covered with yellow pile; center of disk naked, 
smooth and shining, but the naked spot usually nearly covered up by 
the pile bending over it on all sides; mesopleura bearing yellow pile 
for some distance below the bases of the wings, but the lower half 
always entirely dark; metapleura and sides of median segment usually 
entirely or mostly dark, but often with light pile only. 

Abdomen.—Dorsum: segment one usually entirely yellow but atten 
with a little black pile on the anterior face at the corners (just over 
the apparent anterior margin); segment two usually entirely yellow, 
but often with only the middle yellow and the sides more or less black ; 
segments three, four and five usually entirely black, but the apical 
margin of the fifth occasionally with a fringe of light hair; apical 
segment mostly black, but the sides with light yellowish ferruginous 
hair. Venter usually entirely dark, but the apical segment and apical 
margin of the fifth segment often with more or less ferruginous pile. 
Hypopygium without a median carina. 

Wings.—Only moderately stained with brown; the fore pair darkest 
in the median, anterior portion of submedian, basal portion of second 
discoidal and anterior portion of the radial cells and in the region 
beyond the veins. 

Legs.—Black and corbicular fringes black; very rarely with some 
light pile on trochanters. 

Worker.—Like the queen, except in size; wings somewhat lighter 
in color. 

Male. Head.—Triangular in outline as seen from in front; face 
well covered with mixed black and yellow pile, sometimes the black 
but usually the yellow being predominant and very nearly reaching 
the inner margin of the eye on each side; occiput well covered with 
usually pure yellow pile; ventro-lateral portions of head bearing a large 
amount of light pile, this connecting with the yellow on the occiput. 
Malar space longer than its width at apex, about one-quarter as long 
as the eye. Clypeus usually pretty well covered up with pile, some- 
times the middle of the anterior portion more or less naked. Flagel- 
lum (fig. 21) of antennz about three times as long as scape; third 
and fifth antennal segments subequal in length, the fourth shorter 
than either. 
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Thorax.—Dorsum, mesopleura to bases of legs, metapleura and sides 
of median segment covered with yellow pile. 

Abdomen.—Dorsum: segments one, two and three entirely covered 
up with yellow pile; segment four usually entirely black, but some- 
times partly or even wholly yellow ; segment five usually entirely black, 
but sometimes entirely yellow ; segment six usually entirely black, but 
sometimes yellow; segment seven usually mostly dark, but always 
with some light pile and sometimes entirely covered with it. Venter 
clothed for the most part, except often the apical segments more or 
less dark, with light pile. ; 

Genitalia.—Outer spatha (fig. 140) very short and broad, its ante- 
rior margin deeply and evenly incurved, side margins rather evenly 
rounded behind and incurved in front, posterior margin straight or 
incurved; apical border of ventral surface bearing short hairs all the 
way across and with a somewhat scattering tuft of long hairs on each 
side; anterior lateral projections long and rounded at the end. Inner 
spatha (fig. 145) with side margins strongly incurved; apex squarish 
with corners more or less pointed, the posterior margin usually being 
incurved somewhat; ventral surface of apical portion covered with 
short to moderately long hairs ; a single, large, median fenestra pres- 
ent somewhat in front of the center. Claspers (figs. 69 and 76) with 
branches strongly pointed on the inner sides of their tips as seen from 
above; volsellza much broader than those of B. vagans; tips of the 
nuces protruding prominently at the bases of the volselle, this being 
the most distinctive character exhibited by the genitalia; sagittz as 
already described for the group. 

Wings.—Subhyaline ; much lighter than those of queens. 

Legs.—Coxez, trochanters and femora all with considerable light 
pile; fore and middle tibiz usually entirely dark, but sometimes with 
considerable light yellowish ferruginous pile on their hind sides, espe- 
cially toward the tips; outer faces of posterior tibie very slightly 
convex and nearly naked down the middle, but with a scattering of 
short hairs; corbicule rather weak, their fringes mostly black, but 
usually, at least the hind ones, with more or less of a dull ferruginous 
tinge; posterior metatarsi with hind fringes short. 

Dimensions.—Length: queen, 15 mm. to 20 mm.; worker, 9 mm. 
to 14 mm.; male, 11 mm.to 15 mm. Spread of wings: queen, 34 
mm. to 41 mm.; worker, 21 mm. to 31 mm.; male, 25 mm. to 30 
mm. Width of abdomen at second segment: queen, 9 mm. to ll 
mm.; worker, 5mm. to 8 mm.; male, 5 mm. to 6; mm. 


Described from a large series of specimens of each sex. 
Variations.—Besides the variations noted in the above de- 
scription, the following are worthy of notice: 


Color Variant 1.—Very rarely the queen has the pleura covered with 
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yellow pile to the bases of the legs. When this is the case, the species 
can still be separated from the 2. vagans queen by means of the light 
pile on the sides of its apical abdominal segment as well as by its dis- 
tinctly larger size and generally finer pile. 

Color Variant 2.—The color characters of the males are sometimes 
carried over into the workers somewhat, the workers then having en- 
tirely light pleura and the third dorsal abdominal segment as well as 
the first two entirely covered with yellow pile. 

Male Color Variant 1.—The color characters of the females are some- 
times carried over into the males somewhat, the males then having the 
lower parts of the pleura covered with dark pile. 


Habitat.—I have records of this species from the Hudson 
Bay Country and the provinces of Quebec, Ontario and 
Manitoba in Canada, from all the New England and Middle 
Atlantic States, except Maine, New Jersey, Delaware and 
Maryland, and from the extreme western part of North Caro- 
lina. Though it has never been reported from New Bruns- 
wick and Maine, it is almost certain to be present in both. 
It probably is not present in southern New Jersey, Delaware 
or eastern Maryland. In Virginia, West Virginia, North 
Carolina and Tennessee, it seems to be confined to the 
Allegheny Mountain region. If in Kentucky, it is probably 
confined to the Cumberland Mountains. I have records from 
Michigan, Wisconsin and Minnesota. It is probably also 
present in North Dakota. It appears to be a strictly Boreal 
and Transition form and, though inclined to be rather rare 
throughout its entire range, appears to reach its maximum 
abundance in the latitude of northern New England. It does 
not appear to range into the far north. What are its northern 
and western limits? The records of this species from Colo- 
rado, by Cockerell and Titus (Can. Ent., XXXIV, 1902, pp. 
37, 39 and 40) are, beyond question, erroneous and were 
probably based on the presence of the very aberrant males 
of some other known species, possibly of some Pszthyrus 
males. 

Nests.—I have taken two nests of this species, both in Ver- 
mont, in early August, in the walls of houses. They were 
both made of wool material woven together, apparently the 
deserted homes of mice, and both were severely parasitized 
by Nephopteryx edmansiz Packard. One nest contained five 
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queens, nine workers and one male. I have dissected the 
male and compared its genitalia carefully with those of many 
other specimens. The other nest contained eight queens 
and thirty-three workers. This isthe gentlest and least ready 
to sting of all the bumble-bee species which I have had to 
deal with in the living condition. This seems peculiar, as A. 
vagans, which seems to be its nearest ally, is exceedingly 
ferocious. 

The females of this species can readily be separated from 
those of all its nearest allies by the dark lower portion of the 
pleura, and the males can readily be distinguished by the 
general coloration already described and by the strongly 
protruding nuces of the genitalia. In collections, the fe- 
males have long been confused with those of vagans and 
atfints. 

Had I never taken a male in the nest, I should have said 
that these males and females should go together as they 
have the same range of habitat, are of corresponding abund- 
ance throughout that habitat, belong to the same group and 
are most closely related, as shown both by coloration and by 
structure, to the females and males respectively of the same 
species, and as there are no other females or males, belong- 
ing to the same group and within the same habitat, which 
have not been satisfactorily mated. 

Cresson, in his original description of the type male, says 
that the third dorsal abdominal segment had “‘a slight ad- 
mixture of black.’’ All the males having the third segment 
noticeably darker (though yellow for the most part) than the 
first two, which I have dissected, have had vagans genitalia 
and, for this reason, I think it not impossible or even improb- 
able that the type or ferplexus was a male vagans. If this 
surmise is correct, then this species should take the name 
hudsonicus and the name ferplexus should go into the syno- 
nomy of vagans. As Ihave not seen the type specimen in 
question, however, I will let this species stand as ferplexus 
until we get more certain knowledge about the matter. 

I have seen several queens in the Harris collection which 
had been named Bombus elatus F. by Harris. 
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Bombus (Bombus) vagans F. Sm. 


Bombus vagans Smith, Cat. Hym. Brit. Mus., II, 1854, p. 399, n. 53, 


é 


2. 
= Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 91, n. 4, 
8 oO (not the 2). 
consimilis Cresson, Proc. Ent. Soc. Phila., III, 1864, p. 41, n. 
4, 9. 
vagans Packard, Proc. Essex Instit., IV, 1864, p. 115, 8 o& 
{not the @?). 
consimilis Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230. 
(Catal.). 
vagans Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230. 
(Catal.). 
af Bowles, Ann. Rep’t Ent. Soc. Ont., 1880, p. 33. 
consimilis Provancher, Natural. Canad., XIII, 1882, p. 266, n. 
1, 2 8 (not the o&). 
Provancher, Faun. entom. Canada. Hymen., 1883, 
p. 734, n.1, 9 8 (not the &). 
2H Cresson, Syn. Hym. No. Amer., 1887, p. 307, 9. 
vagans Cresson, Syn. Hym. No. Amer., 1887, p. 308, 8 o. 
oe Ant. Handlirsch, Ann. naturh. Hofmus. Wien., III, 
1888, p. 229, 8 o&@ (not the 9). 
var. consimilis Ant. Handlirsch, Ann. naturh. Hof- 
mus. Wien., II1, 1888, p. 229. 
Provancher, Addit. faun. Canada. Hymen., 1888, p. 
339) na 7,2 8 ot. 
consimilis Smith, Economic Entomology, 1896, fig. 473 c., 2. 
vagans Dalla Torre, Cat. Hym., X, 1896, p. 560. 
‘* Harvey and Knight, Psyche, VIII, 1897, p. 79. 
‘* var. consimilis Dalla Torre, Cat. Hymen., X, 1896, p. 
560. 
“< Titus, Can. Ent., XXXIV, 1902, pp. 37 and 44. 
consimilis Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, 
pp. 177 and 178, 2 o&. 
vagans Howard, Insect Book, 1904, Plate II, fig. 10. 
‘* Kellogg, American Insects, 1905, Plate XII, fig. 5. 
consimilis Smith, Economic Entomology, 1906, fig. 473 c., 9. 
Lovell, Ent. News, XVIII, May, 1907, pp. 198-199, 
2) sl Gite 
vagans Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t Ent. 
Soc. Ont.), 1907, p. 17; 1908, p. 111. 
consimilis Swenk, Ent. News, XVIII, July, 1907, p. 296, n. 6. 
ci Titus, Biol. Surv. Mich., Ecology of Isle Royale, 
Lake Superior, 1908, p. 317. 
oe Cockerell, Can. Ent., XLII, 1910, p. 25. 


“ce 


6 
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Types. —Queen in the collection of the British Museum ; 
worker and male in the collection of the American Entomo- 
logical Society. The type of consimizlis Cress. is also in the 
latter collection. 


Pile of medium length and usually coarse. Face mostly dark; occi- 
put more or less yellow ; thoracic dorsum and pleura yellow ; dorsum 
of abdomen with basal third usually yellow and apical two-thirds usually 
black ; venter dark ; corbicular fringes black ; wings not very dark. 

Queen. Head.—Elongate. Face mostly black, but very often with 
a sprinkling of yellow hairs about the bases of the antennz; occiput 
sometimes with a triangular patch of pure yellow pile and sometimes 
with black and yellow hair mixed in varying proportions; cheeks dark, 
occasionally with a very little light pile on the ventro-lateral portions. 
Labrum with tubercle-like areas moderately separated, their summits 
only slightly concaved and their margins rounded ; the region between 
these areas and above the shelf-like projection rather deeply excavated ; 
the shelf-like projection narrow and not very prominent; translucent 
areas large, very plainly visible to the naked eye. Malar space longer 
than its width at apex, fully one-fourth as long as the eye. Clypeus 
very sparsely punctate over the disc. Flagellum of antenna about 
twice as long as the scape; the third antennal segment much longer 
than the fifth, the fifth longer than the fourth. 

Thorax.—Center of disc naked, smooth and shining and often with 
a few black hairs mixed with the yellow surrounding it (most of the 
specimens from western Ontario, Assiniboia, Alberta and Montana 
have noticeably more black hair surrounding this bare area than have 
the eastern specimens, there even being enough in some specimens to 
form a somewhat indefinite dark interalar band); the remainder of the 
dorsum entirely covered with yellow pile; mesopleura covered with 
yellow pile to the bases of the legs; metapleura with yellow pile ; 
sides of median segment with yellow pile, often with black hairs 
admixed. 

Abdomen.—Dorsum: segments one and two entirely covered with 
yellow pile; the remaining segments entirely black. Venter black. 

Wings.—Strongly, but not very deeply, stained with brown; the fore 
pair lightest across their middle portions, being hyaline or subhyaline 
there. 

Legs.—Uusually entirely dark, but the cox, trochanters and femora 
often with touches of yellow pile. 

Worker.—Much like the queen; the occiput sometimes almost en- 
tirely black; the wings somewhat lighter than those of the queen ; 
usually with a little more black hair, mixed with the yellow surround- 
ing the bare center of the disc of the thorax, than in the case of the 
queen. 
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Male. Head.—Face and occiput largely covered with yellow piles 
the former very often with black hair more or less admixed ; cheek, 
largely covered with yellow pile, this usually connecting more or less 
with the yellow on the occiput. Malar space distinctly longer than 
its width at apex, between one-fifth and one-fourth as long as the 
eye. Clypeus pretty well covered up with yellow pile. Flagellum of 
antenna about three times as long as the scape; fifth antennal seg- 
ment slightly longer than the third, the third distinctly longer than 
the fourth. 

Thorax.—Much like those of the females. 

Abdomen.—Dorsum with the first two segments entirely covered with 
yellow pile and with the remaining segments entirely black, except 
usually some yellow pile on the extreme sides of the fifth and sixth 
segments; venter usually with some black hairs, but mostly clothed 
with yellow pile. 

Genitalia.—Outer spatha (fig. 131) with anterior margin broadly 
and somewhat deeply incurved, side margins more or less incurved ; 
hind margin broadly rounded, central portion of ventral surface more 
or less reticulated, each side of the apical portion of the ventral sur- 
face with a scattering tuft of rather long hairs. Inner spatha (fig. 105) 
with sides of front margin straight and slanting backward, the side 
margins strongly incurved: the apical portion rather narrow at the 
end and with straight or outcurved hind margin, apical portion of 
ventral surface bearing rather dense hair of medium length, an elon- 
gate median fenestra present behind the center. Claspers (figs. 64 
and 67) as already described for the group; volsellz very slender ; 
squame triangular in outline, but their margins somewhat outcurved. 
Sagittze usually with nearly straight shafts, sometimes, however, with 
them bent considerably in the middle. 

Wings.—Distinctly lighter than those of the queen ; subhyaline. 

Legs.—Coxz, trochanters and femora all with considerable yellow 
pile on their lower sides; fore and middle tibia sometimes entirely 
dark, but usually with a few ferruginous hairs on the hind sides; hind 
tibiz with outer faces convex and largely naked, especially on the 
distal half; corbicular fringes usually black, but sometimes rather 
strongly tinged with ferruginous, the front fringes being rather short ; 
posterior metatarsi with rather short and more or less ferruginous hind 
fringes. 

Dimensions.—Length: queen, 13 mm. to 17 mm.; worker, 7 mm. 
to 13 mm.; male, 10 mm. to 14mm. Spread of wings: queen, 27 
mm. to 35 mm.; worker, 16 mm. to 27 mm.; male, 24 mm. to 28 
mm. Width of abdomen at second segment: queen, 7} mm. to 93 
mm.; worker, 4 mm. to 7} mm.; male, 5} mm. to 6} mm. 


Redescribed from numerous specimens of all castes, one 
of the queens being a homotype of consimzlis Cresson. 
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Variation.—This species is somewhat variable, not only 
in color, but also in the character of the pile and the length 
of the malar space of the queen. The following table will 
show the variation in the length of the malar space, as com- 
pared with the width of the eye, of the queen, the measure- 
ments having been made with a Filar micrometer: 


Length of malar Width of eye in Ratio between length 
Specimens. space in micro- micrometer spaces. of malar space and 
meter spaces. width of eye. 

I 6.5 8.7 .7471 

7 6.5 $). BLLae 

2s 6.25 8.75 .7143 

4, 6: 8.4 .7143 

5. 6.4 £). 5 Ll 

6. 6.33 o) .7033 

7. 6.75 9.6 .7031 

8. 6.17 8.84 .6976 

3). 6.4 9.33 .6860 
10. 6.4 9.35 .6858 
vale 6.5 9.5 .6842 
12% 6. <). .6667 
13. 5.94 $): .6600 
14, 6.6 9.75 .6562 
I5. 6. 9.4 .6489 
16. 5.79 shi .6363 
Wf 4.6 7.33 .6275 
18. 6. 9.6 .6250 
19. 6. 9.67 .6210 
20. 4.95 8. .6171 
Pal. 4.67 8. .5833 
2p 4.67 8.7 .5714 
ah 4.67 8.2 .9691 
24. 4.83 8.5 .5682 
20: 4.75 8.4 .5655 
26. 4.50 8. .5625 
le 4.67 8.33 .5606 
28. 4.33 Chats: .5587 
ug) 4.6 8.25 50/5 
30. 4.67 8.4 5559 
ole 4.75 8.6 .5523 
oZe 4.40 8. .5500 
ale 4.83 8.83 .5470 
34. 4.6 8.5 .5412 
35. 4.33 8. .5412 
36. 4.8 $) .5333 
37. 4.25 8. .5312 
38. 4.4 8.5 .5176 
39. 4.2 8.2 .5122 
40. 4.4 8.6 .5116 


It will be noticed that the variation between the two ex- 
tremes is quite constant, except for a break between speci- 
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20 and 21, and it seems probable that the examination and 
measurement of a large number of specimens would com- 
pletely fill up this gap. The following subspecies and color 
variants seem distinct enough for recognition and descrip- 
tion: 

Subspecies vagans.—The typical form described above; 
the following color variants grade completely into it: 


Color Variant 7.—Queen and worker like the typical form, but with 
only the basal portion of the second dorsal abdominal segment covered 
with yellow pile. Numerous specimens from New Hampshire, Massa- 
chusetts and Ontario. I have seen specimens of this color variant 
taken from the same nest with specimens of the typical form. 

Color Variant 2.—Queen and worker like the typical form, but with 
the extreme side margins of the third and fourth dorsal abdominal 
segments bearing yellow hair and the fifth dorsal segment entirely 
covered with yellow pile. Several specimens from Massachusetts and 
Ohio. 

Male Color Variant I.—Like the typical male, but with the third 
dorsal abdominal segment largely covered with yellow pile (thus 
approaching closely to the coloration of the perplexus male, but in 
vagans this third segment is always distinctly darker than the second). 
Several specimens from Massachusetts. 

Male Color Variant 2.,—Like the typical male, but with the side 
margins of the third and fourth dorsal abdominal segments bearing 
yellow hair and the fifth and sixth dorsal segments entireiy covered 
with yellow pile. Several specimens from New Hampshire and Massa- 
chusetts. _ 


Subspecies sandersonz. Subsp. nov.—Queen, like the queen 
of subspecies vagans, but with pile of distinctly finer tex- 
ture; malar space not longer than its width at apex, about 
one-fifth as long as the eye (this is the short end of the varia- 
tion tabulated above). Dimensions on the average smaller 
than those of subspecies vagans queen; length, 124 mm. to 
15 mm.; spread of wings, 27 mm. to 32 mm.; width of ab- 
domen at second segment, 7 mm. to 9 mm. 

Described from seventeen queens (cotypes), deposited in 
the following collections: New Hampshire College of Agri- 
culture, Massachusetts Agricultural College, American Ento- 
mological Society and United States National Museum. I 
take pleasure in naming this subspecies for Prof. E. D. 
Sanderson. I have seen specimens of it from New Hamp- 
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shire (Hanover and Durham) and Massachusetts (Amherst) 
only. 

Habittat.—This species ranges through the greater part, at 
least, of the Transition and Upper Austral Zones east of the 
Rocky Mountains and runs over considerably into the Cana- 
dian Zone and is also present among the eastern ranges of 
the Rocky Mountains, at least in Wyoming, Montana and 
Canada. I have records of it from all the New England and 
Middle Atlantic states, from North Carolina, Kentucky, Ohio, 
Indiana, Michigan, Illinois, Wisconsin, Minnesota (St. Paul 
and Lake Itasca), Iowa, Missouri, Kansas, Nebraska, the 
Dakotas, eastern Colorado, Wyoming and Montana (Mis- 
soula, Big Fork, Ravalli County) in the United States and 
from Quebec (Meach Lake), Ontario (Ottawa, Muskoka, 
Nepigon, Rostrevor), the old Territory of Assiniboia (Re- 
gina) and Alberta (Banff) in Canada. It is a common spe- 
cies throughout the greater part of its range and, in some 
localities, is the most abundant species of Bombus present. 
What are its northern and southern limits in the eastern and 
in the western parts of its habitat ? 

Nests.—I have taken but a single nest of this species. It 
was made up of dry grass woven together and was on the 
surface of the ground in an open field. It contained two 
queens, eight workers and two males and was taken in the 
day time of July 20, 1904. The workers of this nest were 
the most vicious and ready to sting of any with which I have 
had any experience. In the collection of the American Mu- 
seum of Natural History is a nest of this species which was 
taken by Mr. Wm. Beutenmiiller at Potato Knob in the Black 
Mountains of North Carolina (elevation 6,420 feet) about 
July 1, 1902. This nest was located in the hollow trunk of 
a standing mountain ash and it contained two queens and 
eight workers, but many bees escaped as it was taken in the 
day time. This nest, like the one taken by me, was appar- 
ently an adopted mouse nest, it being, as usual, of dried grass. 

This species is apparently rather closely related to B. &:2- 
maculatus, from which it can be separated by the greater 
amount of yellow pile on the second dorsal abdominal seg- 
ment and by the volselle of the genitalia of the males dis- 
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tinctly narrower towards their ends and with much smaller 
and less prominent apical projections than in dzmaculatus. 
Vagans is very closely related to &. cockerellz, from which it 
can be separated by the greater amount of dark pile between 
the bases of the wings and of yellow pile on the apical dor- 
sal segments of cockerelli, and to B. bolsteri, from which it 
differs much as it does from cockerellz. 

The fact that the vagans queen of Cresson and the consz- 
milis queen of Cresson have both seemed to demand the 
workers and males above described, in order to make out a 
full complement of castes for a species, has long kept this 
species in confusion. The capture of all three castes in the 
same nest, as above noted, satisfactorily decides this matter. 
There still remains some doubt, however, as to which of 
these queens Smith originally described. I corresponded 
somewhat with Col. C. T. Bingham of the British Museum 
about this matter, but was unable to get information which 
would definitely decide the question. It is evident that 
Smith’s type is nota queen of perflexus, the only other possi- 
bility, as Col. Bingham wrote me that the type has the pleura 
covered with yellow pile to the bases of the legs. Col. 
Bingham further wrote, concerning Smith’s type, that “the 
pubescence on the basal two segments of the abdomen is 
fluffy, the dividing line between the yellow and the dark 
pubescence not being more sharply defined than in your 
specimens No. 25” (“‘specimens No. 25’ referred to speci- 
mens of the queen of ferdlexus which I sent him). This 
description of the pile on the abdomen of the type does not 
apply well to the affimzs queen, as that queen has the pile on 
the dorsum of the abdomen short and the line between the 
black and the yellow sharply defined. Furthermore, the 
type, as shown by the original description and by Col. Bing- 
ham’s letter, is decidedly smaller than the normal affinzs 
queen and is of the same size as the normal conszmzlzs queen. 
For these reasons, I prefer to consider the conszmzlis queen 
of Cresson, rather than the affizzs queen, the same as the 
vagans of Smith until someone, who knows the two queens 
well, shall examine Smith’s type and give a full and decisive 
report thereon. 
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Bombus (Bombus) cockerelli nom. nov. 
Bombus prunell@ Cockerell and Porter, Ann. and Magaz. Nat. Hist., 
Ser. 7, IV, 1899, p. 391 (pars.). 
ay oe Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 


45 (pars.). 
Pa consimilis Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 
44, 
‘© prunell@ Cockerell, Bull. So. Cal. Acad. Sci., III, June, 1904, 
p. 89 (pars.). 


ue a Cockerell, Trans. Amer. Ent. Soc., XXXII, July, 
1906, p. 238 (pars.). 
2? ‘*  consimilis Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906 Sepals: 
‘© prunelle Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 313 (pars.). 


Types.—Described from two queens (cotypes) and four 
workers (cotypes). One queen and two workers are de- 
posited in each of the two following collections: Massa- 
chusetts Agricultural College and United States National 
Museum. 


Pile of medium length and coarse. Face with some yellow hatr ; 
occiput with a triangular patch of yellow pile; thorax with yellow 
pile, except for an indefinite black interalar band ; abdomen yellow at 
the base, black in the middle and yellow toward the apex; legs dark, 
but with considerable yellow pile on their basal portions ; wings not 
very dark. Malar space long. 

Queen. Head.—Elongate. Face with considerable yellow pile about 
the bases of the antennz, with black hairs admixed; the triangular 
patch of yellow pile on the occiput with at most only a very slight 
admixture of dark hairs; cheeks dark. Labrum with tubercle-like 
areas well separated, their margins rounded and summits flat or 
slightly concaved; shelf-like projection narrow and not very promi- 
nent. Malar space longer than its width at apex, about one-fourth 
as long as the eye. Clypeus sparsely and delicately punctate over the 
disc, smooth and shining. Third antennal segment longer than the 
fifth, the fifth longer than the fourth. 

Thorax.—Front part of dorsum and scutellum covered with yellow 
pile, the middle portion with black and yellow pile mixed, forming a 
poorly defined black interalar band ; center of disc naked, smooth and 
shining. Mesopleura, to the bases of the legs, metapleura and sides of 
median segment bearing yellow pile. 

Abdomen.—Dorsum: segments one and two covered with yellow 
pile; segments three and four black, with yellow on the extreme side 
margins ; segment five entirely covered with yellow pile; segment six 
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mostly dark, but with some yellow hair on the sides. Venter dark on 
each side of the middle line, but with sides of apical margins of most 
of the segments fringed with yellow hairs. 

Wings.—Only moderately stained with brown; the fore pair some- 
what the lightest across their middle portions. 

Legs.—Coxe, trochanters and bases of femora with considerable 
light yellow pile, at least on their lower sides; tibiz dark. 

Worker.—Much like the queen; face and occiput often almost en- 
tirely dark, with only a slight admixture of yellow hairs; the anterior 
part of the dorsum of the thorax and the middle of the scutellum often 
with an admixture of black hairs; wings lighter than those of the 
queen, subhyaline. 

Matle.—Unknown. 

Dimensions.—Length: queen, about 15 mm.; worker, 9; mm. to 
12mm. Spread of wings: queen, about 33 mm.; worker, 20 mm. to 
26mm. Width of abdomen at second segment: queen, about 8} mm. ; 
worker, 44 mm. to 54 mm. 

Habitat.—I have records of this species from New Mexico 
only. They are as follows: Rio Ruidoso, White Mountains 
(from 6500 to 6800 feet altitude), the type specimens ; Cloud- 
croft, several queens in the collection of the American Ento- 
mological Society. This species is very closely allied to 2. 
vagans and thorough collecting may prove that it should be 
considered as only a subspecies. 


Bombus (Bombus) bolsteri new species. 


Types.—Described from four queens (cotypes) and five 
workers (cotypes), all from Newfoundland (Bay of Islands, 
Little River, Humber River near Deer Lake), deposited in 
collections as follows: Massachusetts Agricultural College 
(one queen and one worker), Museum of Comparative Zo- 
Slogy (one queen and one worker), American Entomological 
Society (one queen and one worker), United States National 
Museum (one queen and one worker) and the private collec- 
tion of Judge P. G. Bolster, Boston, Mass. (one worker). 
Mr. Bolster collected the specimens and I name the species 
in his honor. 

Pile rather long and of medium texture. Head dark ; thorax yel- 
low, with a very broad black interalar band, the anterior part of the 
dorsum also, tn the case of the queen, with a more or less strong ad- 
mixture of black hairs ; dorsum of abdomen with the first two segments 


yellow, third and fourth black, fifth yellow and sixth black ; corbicu- 
lar fringes black. Malar space rather long. 
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Queen. Head.—Elongate. Face black, but with a very faint sprink- 
ling of light hairs (visible with a lens) about the bases of the antenne ; 
occiput black, but often with a very faint sprinkling of yellow hairs 
(visible with a lens) in the middle; cheeks dark. Labrum with tuber- 
cle-like areas well separated, their margins rounded and summits flat 
or slightly concaved; the surface between them, and above the shelf- 
like projection, excavated; the shelf-like projection narrow and not 
prominent. Malar space longer than its width at the apex, about one- 
fourth as long as the eye. Clypeus very sparsely and delicately punc- 
tate over the disc, smooth and shining, the corners coarsely punctate. 
Flagellum of antenna about twice as long as the scape; the third an- 
tennal segment much longer than the fifth, the fifth very slightly 
longer than the fourth. 

Thorax.—Front part of dorsum bearing a mixture (of varying pro- 
portions) of black and yellow pile ; the region between the bases of the 
wings black, usually with an admixture of yellow hairs toward the sides ; 
scutellum covered with yellow pile, but with an admixture of black 
hairs in front, especially in the middle; center of disc bare, smooth 
and shining; mesopleura covered with yellow pile to the bases of the 
legs; metapleura and sides of the median segment clothed with yellow 
pile. 

Abdomen.—Dorsum: segments one and two yellow; segments three 
and four black; segment five yellow; segment six black. Venter 
mostly black. 

Wings.—Only moderately stained with brown. 

Legs.—The hind coxz usually with some yellow hair on their outer 
sides; the trochanters and usually the very bases of the femora with 
more or less yellow pile on their lower sides; the femora and tibiz 
mostly black. 

‘orker.—Much like the queen, but with somewhat lighter wings ; 
the coxe, trochanters and femora often entirely black; the anterior 
part of the dorsum of the thorax usually without an admixture of 
black hairs with the yellow; face often entirely black. Malar space 
somewhat variable, sometimes not longer than its width at the apex. 
Venter often with considerable yellow pile on the sides of the apical 
margins of the third, fourth and fifth segments. 

Dimensions.—Length: queen, 14mm. to 16mm.; worker, 10 mm. 
to 13mm. Spread of fore wings: queen, 32 mm. to 34 mm.; worker, 
23 mm. to 28 mm. Width of abdomen at second segment: queen, 8} 
mm. to9 mm.; worker, 5} mm. to 7 mm. 


This species appears to be most closely related to B. 
vagans, from which it may be readily separated by the differ- 
ent coloration of the pile on the dorsum of its thorax and 
on its fifth dorsal abdominal segment. 
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Bombus (Bombus) couperi Cress. 


Bombus couperi Cresson, Proc. Ac. Nat. Sci. Phila., 1878, p. 185, 2. 

oF cr Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231 
(Gatals)r 

ig oe Cresson, Syn. Hym. No. Amer., 1887, p. 307. 

oY a Dalla Torre, Cat. Hym., X, 1896, p. 515. 

i ne Cockerell, Psyche, IX, 1901, p. 163. 

at vis Cockerell, Univ. Color. Studies, IV, 1907, p. 257. 

iv a Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t Ent. 
Soc. Ont.), 1908, p. 111. 


Types.—Described from two queens from Canada; in the 
collection of the American Entomological Society. 


Pile of medium length and rather fine. Face dark, occiput variable ; 
thorax yellow, with a broad black interalar band ; dorsum of abdomen 
with the two basal segments yellow, segment three black, segment four 
black or black and yellow, segment five yellow or ferruginous-yellow, 
segment six black or ferruginous-yellow ; corbicular fringes mostly 
black. Malar space rather short. 

Queen. Head.—Face dark, but with a sprinkling of yellow hairs 
(visible with a lens) about the bases of the antennez; occiput some- 
times entirely dark and occasionally with a triangular patch of pure 
yellow, but usually with a mixture of dark and yellow pile; cheeks 
dark. Labrum with large tubercle-like areas, their posterior (basal) 
margins somewhat sharply rounded and their summits rather strongly 
concaved and mostly impunctate; the surface, between these areas 
and above the shelf-like projection, rather deeply excavated ; the shelf- 
like projection narrow and not prominent. Malar space not longer 
than its width at apex, about one-fifth as long as the eye. Clypeus 
sparsely and delicately punctate and shining over the disc, the corners 
being coarsely punctate. Flagellum of antennz scarcely twice as long 
as the scape; third antennal segment distinctly longer than fifth; the 
fourth and fifth subequal in length. 5 

Thorax.—Anterior part of dorsum and scutellum with yellow pile 
only; a broad black band between the bases of the wings, but often 
with a very strong admixture of yellow hairs on each side, close to the 
base of the wing; mesopleura covered with yellow pile to the bases of 
the legs; metapleura with yellow pile; sides of the median segment 
sometimes entirely dark, but usually with more or less yellow hair. 

Abdomen.—Dorsum: segments one and two yellow; segment three 
black; segment four entirely black or with yellow pile on the apical 
portion ; segment five covered with yellow or yellow-ferruginous pile; 
segment six usually entirely black, but often more or less ferruginous- 
yellow. Venter mostly black, but with the sides of the apical margins 
of segments three, four and five fringed somewhat with yellow hairs. 
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Wings.—Moderately stained with brown. 

Legs.—Hind coxz with some yellow hair on their outer sides; tro- 
chanters, and usually the very bases of the femora also, with yellow pile 
on their lower sides; femora and tibiz mostly black, the corbicular 
fringes sometimes with a slight ferruginous tinge. 

Worker and male unknown. 

Dimensions.—Length, 13 mm. to 15 mm.; spread of wings, 30 mm. 
to 32 mm.; width of abdomen at second segment, 8 mm. 


Redescribed from nine specimens, all from Canada (Lab- 
rador, Isle Royale in Lake Superior, mountains east of Cod- 
roy and Bay of Islands in Newfoundland, Nepigon in Ontario 
and Anticosti Island). It is apparently a strictly Boreal 
form and rather rare. 

This species appears to be very closely related to B. 
frigidus, and it seems quite possible that extensive collect- 
ing will prove that it should be considered either a sub- 
species or color variant of that species. The two species, 
as far as I have been able to see specimens, may be readily 
separated by the difference in the color of their corbicular 
fringes. This species, to some extent, forms a connecting 
link between frigtdus and Jdolsterz, but it has a distinctly 
shorter malar space than does the latter of those two species. 


Bombus (Bombus) frigidus F. Sm. 


|| Bombus derhamellus W. Kirby, Faun. Bor.-Amer., IV, 1837, p. 273, n. 
380, 2 (misidentification). 
‘*  frigidus Smith, Catal. Hymen. Brit. Mus., II, 1854, p. 399, n. 
RY 19) ois 
‘*  carriez Greene, Ann. Lyc. Nat. Hist. N. Y., VII, 1860) p7170; 
(2; Sy sprdvos 
‘*  frigidus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 100, n. 25, 
2 8 (not the o&). 
‘*  derhamellus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 108. 
ue ue Bethune (Reprint W. Kirby’s Faun. Bor.-Amer.), 
Can. Ent., X, 1878, p. 118. 
oe is Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
251% (Catals): 
‘<  frigidus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231. 
(Catal.). 
derhamellus Cresson, Syn. Hym. No. Amer., 1887, p. 307. 
(Catal.). 
frigidus Cresson, Syn. Hym. No. Amer., 1887, p. 307. (Catal.). 
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Bombus frigidus Provancher, Addit. Faun. Canada. Hymen., 1888, p. 
. SeOL. gal, UIE fe) fete Gil, 
ap ‘“« Ant. Handlirsch, Ann. naturh. Hofmus. Wien., VI, 
1891, p. 454 (pars.). 
i ‘© Dalla Torre, Cat. Hym., X, 1896, p. 521 (pars.). 
‘*  frigidus Cockerell, Psyche, IX, 1901, p. 163. 
‘*  derhamellus Cockerell, ibid. 


>? ‘* Ovegonensis Titus, Can. Ent., XXXIV, 1902, p. 39, 2, and p. 
44, o. 
‘« couperit Ashmead, Proc. Wash. Ac. Sci., IV, 1902, p. 126. 
ce Swevbitus,;-Can. Ent., XXIV, 1902. pp. 39rand"43 Ooo 
ne ‘* Ashmead, Hym. of Alaska, 1904, p. 132. 
2? ‘* fyigidus Cockerell, Trans. Amer. Ent. Soc., XXXII, 1906, p. 
312. 


a ‘« -H. Friese, Ann. du. Mus. Zo6él. de l’Acad. Imp. des 
Sci. de St. Pétersb., 1904, Tome IX, no. 4. 
2 us Cockerell, Univ. Color. Studies, IV, 1907, p. 257. 


Types.—The queen, taken in Latitude 65°, described as 
derhamellus by Kirby, is probably in the British Museum col- 
lection, but may have lost its identity. The male is in the 
same collection as is also the specimen on which Smith 
based his description of the queen. 


Pile rather long and fine. Face of female black, of male yellow ; 
thorax all yellow, except a broad black interalar band; abdominal 
dorsum yellow at base, black.in middle and ferruginous or ferruginous- 
yellow at apex; corbicular fringes more or less ferruginous ; malar 
Space rather short. 


Queen. Head.—Broadly triangularin outline. Occiput bearing yel- 
low pile, without admixture of black hairs; face and sides behind eyes 
bearing little or no pile of a color other than dark brown or black. 
Labrum with large tubercle-like areas smooth on their somewhat con- 
caved summits, their anterior borders somewhat sharply rounded, and 
with the shelf-like projection between them small as in mzxtws. Malar 
space not longer than its width at apex, not more than one-fifth as 
long as the eye. Clypeus moderately to sparsely punctate, shining. 
Flagellum of antenne scarcely twice as long as scape; third antennal 
segment distinctly longer than fifth, fourth and fifth subequal. 

Thorax.—Dorsum covered with yellow pile except for a wide black 
interalar band, which is widest at the middleline of the body, its front 
margin curving forward slightly and its hind margin backward in the 
middle; with usually no sharp median V like extension of the black back 
onto the scutellum. Tegule dipping into the yellow in front so as to 
be from a third to half surrounded by it; center of disc naked, smooth 
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and shining ; pleura usually entirely covered with yellow to bases of legs ; 
sides of median segment sometimes with black, sometimes with yellow 
pile. 

Abdomen.—Dorsum with segments one and two entirely covered 
with yellow pile; segment three entirely black; segment four either 
black on basal half or entirely concolorous with segments five and six, 
these being covered with yellowish-ferruginous pile of greatly varying 
shade. Venter very thinly clothed with pile, the predominating color 
often being light yellowish, especially toward the apex. Hypopygium 
without a median carina. 

Wings.—Light, only slightly stained with brown. Fore wings dark- 
est on median and submedian cells, on anterior portion of radial cell 
and beyond the end of the radial cell. 

Legs.—Coxe, trochanters and femora quite variable, sometimes 
bearing only dark pile, sometimes with a considerable amount of light 
or yellow hair. Fore and middle tibiz usually bearing very little light 
pile; corbicular fringes quite strongly ferruginous, but usually with 
more or less black hairs intermixed. Posterior metatarsi bearing only 
short spines and pubescence, except for a basal posterior fringe of 
rather short hairs and a few hairs of about the same length on the 
basal portion of their outer sides. 

Worker.—Much like the queen, but often with an admixture of black 
hairs with the yellow on the occiput; lower parts of pleura often dark 
brown or black; metapleura often with black hair only; sides of me- 
dian segment with only black hair; coxe, trochanters, femora and 
fore and middle tibize black; corbicular fringes often black. Wings 
lighter, as a rule, than those of queen. Clypeus sparsely punctate or 
entirely smooth. 

Male. Head.—Somewhat rounded triangular in outline. Face with 
a very conspicuous patch of yellow pile between and below the bases 
of the antenne; this patch, asa rule, not nearly reaching the inner 
margin of the eyeon either side. Occiput usually bearing pure yellow 
pile; pile above bases of antenne usually yellow and black mixed, the 
latter being greatly predominant; ventro-lateral portions of head usu- 
ally with a considerable amount of light yellow pile. Labrum slightly 
concave transversely ; malar space longer than its width at the apex, 
about one-fourth as long as the eye; clypeus mostly covered by pile; 
flagellum of antenna nearly three times as long as scape, rather sud- 
denly thickened at base; third and fifth antennal segments subequal 
in length, fourth shorter than either. 

Thorax.—Coloration of pile much as in queen. 

Abdomen.—Coloration of pile much as in queen and worker, but the 
fourth as well as the third dorsal segment often entirely black ; venter 
usually with very little, if any, dark hair. 

Genitalia.—Outer spatha like that of B. vagans (fig. 131). Claspers 
much like those of B. mixtus (figs. 108 and 109). 
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Wings.—About as in worker. 

Legs.—Coxe, trochanters and femora usually bearing a consider- 
able amount of light pile; fore tibiz usually bearing little or no pile 
other than dark brown or black; middle tibiz usually with consider- 
able yellowish-ferruginous pile on apical part of outersides; hind tibiz 
with outer faces convex and more or less bare on apical part, the fringes 
long and more or less strongly yellowish-ferruginous; hind metatarsi 
with only short spines and pubescence, except for a fringe of rather 
long hairs on the basal three-fourths of the posterior border. 

Dimensions.—Length: queen, 13 mm. to 16} mm.; worker, 9 mm. 
to 12 mm.; male, 10 mm. to 12 mm. Spread of wings: queen, 30 
mm. to33 mm. ; worker, 21 mm. to 25 mm.; male, 24 mm. to 26 mm. 
Width of abdomen at second segment: queen, 7 mm. to 9 mm.; 
worker, 5mm. to 64 mm.; male, 5mm. to6 mm, 

Redescribed from thirteen queens, fifteen workers and 
seventeen males. 

Habitat.—I have seen specimens of this species from 
Alaska, Mackensie, ‘““ Hudson Bay Territory,’’ Labrador and 
Newfoundland, and it seems to be quite common in these 
northern regions. What is its southern limit? I have seen 
one queen labelled ‘Vancouver’? and another labelled 
““Colorado”’ and two workers labelled ‘“‘ Fremont Pass, Colo- 
rado, 11,500 to 12,000 feet.’’ These are all the specimens 
of this species, purporting to come from the western United 
States or southern Canada, which I have seen among some 
five thousand specimens of bumble-bees from those regions, 
and this indicates that the species is extremely rare in all 
this southern part of its range and confined to the very crests 
of the mountain ranges, being a strictly Boreal form. In the 
east, itis not present in the United States unless it be in north- 
ern Maine, and it is not evencertain that itis present in New 
Brunswick. Isit present in Quebec, Ontario, northern Michi- 
gan or northern Minnesota? It is not improbable that Prof. 
Cockerell’s records of this species from ‘‘ Truchas Peak, 
above timber line’? and “top of Las Vegas Range,’’ New 
Mexico are correct. It is probably present in western Mon- 
tana, western Wyoming and parts of Idaho and Washington 
and possibly in parts of Oregon and California. My most 
northern records are: Eagle (Alaska); Ft. Rae (Macken- 
sie), and Ungava Bay (Labrador). 
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As stated under the description of mzxtus, frigidus is closely 
related to that species. It also has a very close ally in the 
European 2. rajellus (Kirby) (= true derhamellus (Kirby) 
some variations of which it somewhat closely resembles in 
coloration and general appearance. It can, however, be sepa- 
rated from that species by structural characters. I have 
seen both queens and males of vajellus, labelled by both Sch- 
miedeknecht and Kriechbaumer, and have noted differences 
between the two species as follows: 


B. frigidus F. Sm. B. rajellus Kirby. 


FEMALES. 


MALES. 


FEMALES. 


MALES. 


Occiput al- 
ways yellow. 
Lower part of 
pleura always 
covered to 
bases of legs 
with light yel- 
low pile. 


Very strong 
yellow tuft on 
face. Interalar 
band distinct 
and well defin- 
ed. Fore and 
hind fringes of 
posterior tibie 
very long. Pos- 
terior border of 
hind metatarsi 
with fringe of 
long hairs. An- 
tennz (on the 
average) fully 
one-fifth their 
own length 
shorter than 
those of vrajel- 
lus; segments 
of flagellum not 
at all arcuate. 


More or less 
darker in gen- 
eral coloration. 
Occiput always 
black. Lower 
part of pleura 
always dark. 


A few yellow hairs 
on the face, mixed 
in with the black. 
Interalar band not 
well defined, the dor- 
sum and pleura be- 
ing comparatively 
quite dark. Hind 
tibie with front 
fringes short and 
hind ones only mod- 
erately long. Poste- 
rior border of hind 
metatarsi without 
fringe of long hairs. 
Flagellum of an- 
tennze considerably 
longer, in compari- 
son with the scape, 
than that of frigz- 
dus, its segments 
more or less strong- 
ly arcuate (fig. 17). 


Bombus (Bombus) pleuralis Nyl. 
? Bombus praticola W. Kirby, Faun. Bor.-Amer., IV, 1837, p. 274, n. 


381. 


‘© pleuralis Nyl., Notis. Saellsk. faun. and fl. Fenn. Forh., I, 
1848 (adnot.), p. 231, n. 9. 
Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 96, n. 


ce ee 
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? Bombus praticola Cresson, Proc. Ent. Soc. Phila., II, 1863, n. 36. 
? es oS Bethune (Reprint, W. Kirby’s Faun. Bor.-Amer.). 
Can. Ent., X, 1878, p. 118. 
pleuralis Cresson, Trans. Amer. Ent. Soc., VII, 1879, p, 
2305 sn (Cataly)e 
a es Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
es ss Dalla Torre, Cat. Hym., X, 1896, p. 540. 
? ‘*  praticolus Dalla Torre, Cat. Hym., X, 1896, p. 541. 
‘© pleuralis Ashmead, Proc. Wash. Ac. Sci., IV, 1902, p. 127. 
‘<  juxtus Ashmead, Proc. Wash. Ac. Sci., IV, 1902, p. 217. 
‘<  pleuralis Ashmead, Hym. of Alaska, 1904, p. 133. 
‘¢  juxtus Ashmead, Hym. of Alaska, 1904, p. 133. 
‘*  pleuralis Cockerell, Can. Ent., XLI, Jan., 1909, p. 37. 
a - H. Friese, Ann. du Mus. Zo6l. de l’Acad. Imp. 
des Sci. de St. Pétersb., 1904, Tome IX, no. 4. 


6 


Pile rather long and moderately coarse in texture. Face of females 
always mostly dark. Dorsum of thorax covered with yellow pile, ex- 
cept for a well defined black interalar band ; mesopleura mostly yellow, 
but their lowest parts often dark. Abdomen with the two basal dorsal 
segmeuts mostly covered with yellow pile, but the queens with the middle 
portions of these two segments more or less dark ; the remaining dorsal 
segments usually mostly or entirely black, but the third and fourth some- 
times more or less ferruginous. Wings rather light. Corbicular fringes 
of females dark Malar space rather long. 

Queen. Head.—Somewhat elongate trapeziform. Face mostly dark, 
but with more or less yellow pile between the bases of the antenne ; oc- 
ciput sometimes entirely dark, but usually with black and yellow hair 
mixed, the yellow often being predominant; cheeks dark. Labrum 
with tubercle-like areas having their margins rounded and summits 
flat or somewhat concaved ; shelf-like projection moderately broad and 
prominent. Malar space somewhat longer than its width at the apex, 
fully one-fourth as long as the eye. Clypeus rather delicately and 
sparsely punctate over the disc, the corners coarsely punctate. Third 
antennal segment nearly as long as the fourth and fifth taken together, 
the fifth longer than the fourth. 

Thorax.—Dorsum, except for a broad and fairly well defined black 
interalar band, entirely covered with yellow pile; center of the disc 
naked, smooth and shining; mesopleura mostly covered with yellow 
pile, but the yellow only occasionally reaching the bases of the legs, 
the lowest portions usually being dark; metapleura mostly dark, but 
with some light pile on their upper portions; sides of median seg- 
ment usually entirely dark, sometimes with a slight admixture of yel- 
low hairs. 

Abdomen.—Dorsum: segment one dark in the middle and yellow on 
the extreme sides ; segment two with a black median triangle, its base 
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on the basal margin of the segment.and its apex on the apical margin, 
the remainder of the segment bearing yellow pile ; segment three black, 
but sometimes with the apical margin, and often with the extreme side 
margins, fringed somewhat with yellow hairs ; segments four, five and 
six entirely black. Venter with the apical margins of the segments 
fringed more or less with yellowish hairs, especially on the sides. 
Hypopygium with a distinct median carina on its apical portion. 

Wings —Not very deeply stained with brown; the fore pair with 
the veins noticeably darker than the membranes. 

Legs.—Mostly dark. The middle and hind trochanters sometimes 
with considerable light pile on their lower sides. 

Worker.—Much like the queen, but usually with considerably lighter, 
subhyaline wings; head very often entirely dark; mesopleura usually 
entirely covered with yellow pile to the bases of the legs; metapleura 
often mostly clothed with yellow pile; abdomen with dorsal segments 
one and two usually having little or no dark pile in the middle. 

Male. Head.—Triangular. Face with some yellow pile mixed with 
the black above the bases of the antennz, below the bases of the an- 
tennz heavily clothed, for the most part, with pure yellow pile; occiput 
with a triangular patch of pure yellow pile; ventro-lateral parts bear- 
ing a considerable amount of yellow hair. Malar space distinctly 
longer than its width at the apex, about one-third as long as the eye. 
Clypeus mostly covered up with yellow pile. Third antennal segment 
somewhat longer than the fifth, the fourth much shorter than either. 

Thorx.—Clothed with yellow pile, except for a rather narrow black 
interalar band, the black pile from this band extending back consider- 
ably onto the middle of the anterior portion of the scutellum. 

Abdomen.—Dorsum: segment one entirely covered with yellow pile; 


segment two clothed with yellow, but with a slight admixture of black | 


hairs in the middle; segment three black; segment four mostly black, 
but with a strong admixture of ferruginous hairs; segments five, six 
and seven entirely dark. Venter clothed, for the most part, with yellow 
hair. 

Wings —About like those of the worker. 

Legs.—Coxe, trochanters and femora all with a large amount of 
yellow pile; fore and middle tibiz with considerable ferruginous hair 
on their hind sides, especially toward their tips; outer faces of hind 
tibiz somewhat convex, the fringes long and mostly light ferruginous ; 
posterior metatarsi with moderately long ferruginous hind fringes. 

Dimensions.—Length: queen, 13 mm. to 16 mm.; worker, 9 mm. 
to 1l mm.; male, 13 mm. Spread of wings: queen, 32 mm. to 34 
mm.; worker, 19 mm. to 22 mm.; male, 27 mm. Width of abdomen 
at second segment: queen, 8} mm. to 9 mm.; worker, 45 mm. to 
5mm.; male, 64 mm. 


Redescribed from eight queens, many workers and one 
male. 


_ . , — 
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Variation.—The male is probably usually entirely dark 
dorsally beyond the second abdominal segment. ‘The malar 
space of the female is quite variable in length, as shown by 
the table of measurements given below. In this table, com- 
parison is made with the width of the eye, the measurements 
having been made with a Filar micrometer. 


Length of malar space Width of eye in Ratio between length 
Specimen. in micrometer micrometer of malar space and 
spaces. spaces. width of eye. 
1m S75 8.33 .6903 
Ze 6. 8.5 .7059 
3: 4.87 6. 1777 
4. 4.67 50S .8118 


I have seen gradations between the typical females de- 
scribed above and the following: 

Color Variant.—Queen and worker like the typical form, but with 
the third and fourth dorsal abdominal segments partly or entirely 
covered with ferruginous-red pile, thus closely approaching B. flavt- 
frons in coloration. This color variant can always be readily sepa- 
rated from flavifrons by means of its dark face and very broad and 
definite black interalar band. In the queen of this color variant, the 
dark triangle on the middle of the second dorsal abdominal segment 
is sometimes nearly obliterated by yellow pile. 

Habitat.—The type specimens of this species were from 
Sitka. All the specimens, which I have seen, were from 
Alaska (Popoff Island, Kukak Bay, Nushagak River and 
Kadiak—collected by Prof. Kincaid on the Harriman Alaskan 
Expedition) where this species seems to be quite common. 
Ashmead states that it is “‘also found in Siberia.” 

B. ftlavitrons and B&B. centralis are apparently the closest 
allies of pleuralis. 

The. pile, which, in the above description, I have called 
yellow, is very light, approaching straw or hemp in color, 
and with nota very strong tinge of yellow in most specimens. 
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Bombus (Bombus) flavifrons Cress. 
? Bombus praticola W. Kirby, Faun. Bor.-Amer., IV, 1837, p. 274, 


Noolme 
se flavifrons Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 105, 
ish thee 
? ‘“  praticola Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 106, 
iy Soy Ss 


flavifrons Cresson, Proc. Davenp. Acad. Nat. Sci., I, 1876, 
p. 210—also Putnam, on p. 195. 
? ‘*  praticola Bethune (Reprint, W. Kirby’s Faun. Bor.-Amer.), 
Can. Ent., X, 1878, p. 118. 
~ flavifrons Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
eps (Careil)e 
1 3 Bowles, Rep’t Ent. Soc. Ont., 1880, p. 33. 
ag - Cresson, Syn. Hym. No. Amer., 1887, p. 307. 
praticola Provancher, Addit. Faun. Canada. Hymen., 1888, 
p. 341, n. 10, & (not the 8). 
flavifrons Ant. Handlirsch, Ann. naturh. Hofmus. Wien., 
Til, 1888, p: 231. (pars.). 
ie ue Ant. Handlirsch, Ann. naturh. Hofmus. Wien., 
VI, 1891, p. 453 (pars.). 
‘*  flavifrons Dalla Torre, Cat. Hym., X, 1896, p. 520 (pars.). 


? ‘“  praticolus Dalla Torre, Cat. Hym., X, 1896, p. 541. 
Hy flavitrons Titus, Can. Ent., XXXIV, 1902, pp. 39 and 43, 
De aeoia 


“ alaskensis Ashmead, Proc. Wash. Acad. Sci., IV, 1902, p. 128. 
os dimidiatus Ashmead, Proc. Wash. Acad. Sci., IV, 1902, p. 
129 (not Harris, Catal. Insects Mass., 1835, p. 70). 
flavifrons var. veganus Cockerell, Amer. Nat., XXXVII, 
1903, p. 891. 
‘*  alaskensis Ashmead, Hym. of Alaska, 1904, p. 134. 
os dimidiatus Ashmead, Hym. of Alaska, 1904, p. 135. 
? ‘‘  praticola H. Friese, Ann. du Mus. Zoél. de l’Acad. Imp. 
des Sci. de St. Pétersb., 1904, Tome IX, no. 4. 
‘«  flavifrons Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 312. 
“A us Cockerell, Univ. Color. Studies, IV, 1907, p. 257. 
‘*  praticolus Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1908, p. 111 (pars.). 
‘¢ flavifrons-dimidiatus Cockerell, Can. Ent., XLII, 1910, p. 25. 


Types.—At least a part of Cresson’s type specimens are in 
the collection of the American Entomological Society. Ash- 
mead’s type specimens of alaskensts and dimidiatus are in the 
collection of the United States National Museum. I have 
carefully examined and compared these specimens. 
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Pile of medium length and rather coarse in texture. Face and occiput 
with considerable yellow pile; dorsum of thorax largely covered with 
a mixture of yellow and dark pile ; mesopleura yellow to the bases of the 
legs; dorsum of abdomen with the two basal segments yellow, third and 
Jourth segments variable and two apical segments dark; bases of legs 
with considerable light pile; wings subhyaline. Malar space long. 

Queen. Hlead.—Elongate trapeziform. Face with a large patch of 
generally pure light, often whitish, yellow pile reaching some distance 
above and below the bases of the antennz, sometimes with an admix- 
ture of dark hairs; occiput sometimes with a triangular patch of pure 
light yellow pile, but usually with an admixture of-dark hairs; ventro- 
lateral parts sometimes with a small amount of light pile, often con- 
necting with the light patch on the occiput. Labrum with tubercle- 
like areas moderately separated, their margins rounded and summits 
flat or somewhat concaved ; shelf-like projection not very prominent. 
Malar space longer than its width at apex, fully one-fourth as long as 
the eye. Clypeus rather finely and sparsely punctate over the disc. 
Flagellum of antenna about twice as long as the scape; third antennal 
segment much longer than the fifth, the fifth longer than the fourth. 

Thorax.—The greater part of the dorsum covered with a mixture of 
black and yellow (of greatly varying shade) pile and thus having a 
distinctly clouded appearance, being darkest between the bases of the 
wings; the center of the disc naked ; mesopleura covered with yellow 
pile to the bases of the legs; metapleura sometimes largely clothed 
with dark pile, but usually bearing light pile for the most part; sides 
of the median segment often entirely dark, but usually bearing a mix- 
ture of dark and light hairs. 

Abdomen.—Dorsum: segment one with dark pile in the middle and 
yellow on the sides, or nearly orentirely clothed with yellow pile; seg- 
ment two entirely covered with yellow pile, or with a more or less defi- 
nite triangular median patch of dark pile, the base of this triangle 
being on the basal margin of the segment and its apex on or near the 
the apical margin; segments three and four entirely covered with fer- 
ruginous-red pile; segment five dark, but the apical margin often 
fringed with light hairs; segment six dark, but sometimes with some 
light hair on the sides. Venter with the apical margins of the seg- 
ments fringed, for the most part, with yellow hairs. Hypopygium 
with a median carina on its apical portion. 

Wings.—Subhyaline, only slightly stained with brown; the fore pair 
lightest across their middle portions. 

Legs.—Coxe sometimes entirely dark, but usually with some light 
pile ; trochanters and femora with considerable light pile; fore and 
middle tibiz dark, often with a few ferruginous hairs; corbicular 
fringes sometimes entirely dark, but usually with more or less ferru- 
ginous hairs. 
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Worker.—Much like the queen, but the amount of yellow pile on the 
face usually less, this sometimes being reduced to a mere tuft between 
the bases of the antennz; occiput usually with dark and yellow pile 
mixed, but occasionally entirely dark; the femora often with very little 
light pile. 

Male. Head.—Face largely covered with a dense patch of pure yel- 
low pile; occiput largely covered with yellow pile; cheeks bearing a 
large amount of yellow hair, this connected with the yellow on the 
occiput. Malar space much longer than its width at apex, fully one- 
third as long as the eye. Clypeus mostly covered up with yellow pile. 
Flagellum of antenna about three times as long as the scape; the third 
antennal segment longer than the fifth, the fifth longer than the fourth. 

Thorax.—Clothed mostly with yellow pile, but the dorsum with 
black and yellow pile mixed between the wings. 

Abdomen.—Dorsum: segments one and two entirely covered with 
yellow pile ; segments three and four clothed with ferruginous pile ; 
segments five, six and seven dark, but sometimes with a slight ad- 
mixture of light hairs. Venter clothed mostly with light pile. 

Genitalia.—Very much like those of centralis. 

Wings.—Somewhat lighter than those of the queen. 

Legs.—Coxe, trochanters and femora all with a large amount of 
light yellow pile; fore and middle tibize with considerable light or fer- 
ruginous pile; hind tibiz with outer faces slightly convex and naked, 
the fringes mostly yellow; hind metatarsi with posterior fringes light 
yellow or ferruginous. 

Dimensions.—Length: queen, 13 mm. to 16 mm,; worker, 9mm. 
to 12 mm.; male, 11mm. to 12 mm. Spread of wings: queen, 27 
mm. to 34 mm.; worker, 19 mm. to 27 mm.; male, 25 mm. to 26 
mm. Width of abdomen at second segment: queen, 7 mm. to 9 mm.; 
worker, 44 mm. to 7 mm.; male, 5 mm. to6 mm. 


Redescribed from many queens (one a homotype) and 
workers and two males. 

Variation.—I have seen specimens which show a complete 
gradation of the typical form, above described, into the fol- 
lowing color variants: 

Color Variant 1.—(B. dimidiatus Ashm., pars.). Queen and worker 
like the typical females, but with the extreme sides of the third dorsal 
abdominal segment bearing black pile and with a considerable por- 
tion of the fourth dorsal segment largely clothed with dark pile. Four 
specimens from Fox Point, Alaska, and six workers and one male from 
British Columbia (Metlakatla). 

Color Variant 2.—(B. dimidiatus Ashm., pars.). Queen and worker 
like the typical females, but with all the dorsal abdominal segments 
beyond the second entirely dark. One queen from Blue Mountains, 
Washington, one worker from Fox Point, Alaska, and one worker and 


HENRY J. FRANKLIN. ST 


two males from Metlakatla, British Columbia. Prof. Cockerell also 
records three females of this form from Calgary, Alberta. 

Color Variant 3.—Queen and worker like the typical females, but 
with a small amount of ferruginous pile on the middle of the second 
dorsal abdominal segment. Several specimens from British Columbia 
and Montana. 

Flabitat.—I have records of this species from Alaska 
(Eagle, Sitka, Fox Point, Metlakatla, Fort Yukon, Juneau), 
British Columbia (including Vancouver), Alberta (St. Albert 
and Calgary), Washington, Idaho, Montana, Utah, Colorado 
and New Mexico (Beulah). It is probably also present in 
parts of Oregon, Wyoming, California and Nevada. It is 
mainly a Boreal form, but it probably runs over into the 
Transition Zone considerably. It seems to be a common 
species throughout a considerable portion of its habitat. 
What are its northern and southern limits and its eastern 
limits in Canada? Cresson states that some of the type 
specimens came from Hudson Bay Territory and Kansas. 
I consider that at least the latter record is erroneous. I 
also think that the record “‘one male, three workers, Mon- 
treal,’’ given by Bowles, is questionable. 

This species is very closely allied to both B&B. pleuralis and 
B. centralts. It may be easily distinguished from both by 
means of the different coloration of the dorsum of its thorax 
and from centralis by the somewhat longer malar space of its 
females. It seems not impossible that extensive collecting 
may show that flavifrons and pleuralzs should really be con- 
sidered subspecies of the same species. I have been unable 
to decide whether the original description of B. praticolus 
referred to this species or to the color variant of pleuralis. 
Col. Bingham was unable to definitely locate the type of 
praticolus, in the collection of the British Museum, for me. It 
is probably in that collection, however, though it may have 
lost its identity. 


Bombus (Bombus) centralis Cress. 
Bombus centralis Cresson, Proc. Ent. Soc. Phila., III, 1864, p. 41, n.5. 
‘*  juxtus Cresson, Proc. Acad. Nat. Sci. Phila., 1878, p. 187. 
‘* centralis Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231. 
(Catal.). 
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Bombus juxtus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231. 
(Cataile)e 
centralis Cresson, Syn. Hym. No. Amer., 1887, p. 307. 
‘«  juxtus Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
‘«  flavifrons Ant. Handlirsch, Ann. naturh. Hofmus. Wien., 
III, 1888, p. 231 (pars.). 
“ oe Ant. Handlirsch, Ann. naturh. Hofmus. Wien., 
VI, 1891, p. 453 (pars.). 
as i Dalla Torre, Cat. Hym., X, 1896, p. 520 (pars.). 
‘© juxtus Cockerell, Bull. Sci. Lab. Den. Univ., XI, 1898, p. 71. 
‘* monarde Cockerell and Porter, Ann. and Magaz. Nat. Hist., 
Ser. 7, IV, 1899, p. 387. 
‘«  juxtus Cockerell and Porter, Ann. and Magaz. Nat. Hist., 
Ser. 7, IV, 1899, p. 390. 
ce _ Cockerell, Psyche, IX, 1901, p..163, 2 a’. 
© “Titus, Can. Ent., XXXIV,1902, pp. 39:and4a yeas 
‘‘ centralis Fowler, Rep’t Cal. Agr’l Exp. Sta., 1902, Part II, 
p: 317. 
‘© juxtus Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 44. 
‘© monard@ Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 
45. 
‘¢  juxtus Cockerell, Bull. So. Cal. Acad. Sci., III, June, 1904, 
p. 89. 
oe ‘© Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 313. 
“© centralis Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 313. 
‘< monard@e Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 313. 
‘«  juxtus Cockerell, Bull. Amer. Mus. Nat. Hist., XXII, Article 
XXV, Dec. 17, 1906, p. 453, n. 110. 
gs ‘* Swenk, Ent. News, XVIII, July, 1907, p. 297, n. 8. 
ee ‘© Cockerell, Univ. Color. Studies, IV, 1907, p. 257. 
‘«  praticolus Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1908, p. 111 (pars.). 
‘*  juxtus Davidson, Bull. So. Cal. Acad. Sci., X, 1911, p. 66. 


Type.—In the collection of the American Entomological 
Society, from Fort Crook, California. The type. specimens 
of juxtus are also in that collection. There are cotypes of 
monard@, which I have examined, in the collection of the 
American Entomological Society and in Prof. T. D. A. Cock- 
erell’s private collection. 2. monard@ is evidently centralzs 
with the ferruginous-red pile on dorsal abdominal segments 
three and four faded out, as some of the monard@e cotypes 
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have slight ferruginous tinges on those segments. It should 
be here noted that a similar fading out of ferruginous pile 
often occurs, in a number of other species, notably in humdzz 
and fernartus. 


Pile of medium length and texture. Face and occiput largely yellow. 
Thorax mostly yellow, but with a distinct black band between the bases 
of the wings. Dorsum of abdomen usually mostly yellow on the two 
basal segments, ferruginous-red on the third and fourth segments and dark 
on the apical segments. Venter with apical margins of segments largely 
fringed with yellow hairs. Wings not very dark. Bases of legs with 
considerable light pile. Malar space medium. 

Queen. Head.—Face with a large patch of generally pure yellow pile 
reaching some distance above and below the bases of the antenne. 
Occiput with a large triangular patch of yellow pile, often connecting 
with some yellow hair on the cheeks. Labrum with tubercle-like areas 
fairly well separated, the region between them and above the shelf-like 
projection being deeply excavated, their margins rounded and summits 
flat or concaved ; the shelf-like projection moderately broad and promi- 
nent. Malar space somewhat longer than its width at the apex, be- 
tween one-fifth and one-fourth as long as the eye. Clypeus finely and 
somewhat sparsely punctate over the disc. Flagellum of antenna 
about twice as long as the scape; third antennal segment much longer 
than the fifth, the fifth somewhat longer than the fourth. 

Thorax.—Dorsum entirely covered with yellow pile, except for a well 
defined black interalar band; center of the disc naked; mesopleura 
usually entirely covered with yellow pile to the bases of the legs, but 
occasionally with their very lowest parts dark; metapleura and sides 
of median segment usually clothed mostly, or entirely, with yellow pile, 
but occasionally entirely dark. 

Abdomen.—Dorsum: segment one entirely yellow, or black in the 
middle with large tufts of yellow on the extreme sides; segment two 
entirely yellow, or with more or less definite median triangular patch 
of black or more or less ferruginous pile, the base of the triangle 
being on the base of the segment and its apex toward or on the apical 
margin of the segment ; segments three and four mostly covered with 
ferruginous-red pile, but the extreme side margins bearing yellow pile ; 
segments five and six black. Venter with the apical margins of most 
of the segments strongly fringed with yellow hairs. Hypopygium with 
a median carina on its apical portion. 

Wings.—Somewhat stained with brown, but not strongly so; the 
fore pair lightest across their middle portions. 

Legs.—Coxe entirely dark or with some light pile; trochanters 
almost always with considerable light pile on their lower sides ; femora 
occasionally entirely dark, but usually with a large amount of light 
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pile; fore and middle tibiz dark, but often with a little ferruginous 
pile on their hind sides near their tips; corbicular fringes black or 
more or less strongly ferruginous. 

Worker.—Much like the queen, but the yellow pile on the occiput 
often with black hairs strongly admixed ; metapleura and sides of me- 
dian segment always clothed with yellow pile; the two basal dorsal 
abdominal segments entirely covered with yellow pile. 

Male. Head.—Face densely covered with a patch of pure yellow 
pile; occiput with a large triangular patch of yellow pile, connected 
on each side with the large amount of similar pile sometimes nearly 
covering the cheek. Malar space distinctly longer than its width at 
the apex, about one-fourth as long as the eye. Clypeus mostly covered 
up with yellow pile. Flagellum of antenna about three times as long 
as the scape; third antennal segment somewhat longer than the fifth, 
the fifth distinctly longer than the fourth. 

Thorax.—Clothed with yellow pile, except for a narrow and usually 
poorly defined black interalar band; this band sometimes almost en- 
tirely obliterated by yellow hairs. 

Abdomen.—Dorsum: segments one and two entirely yellow; seg- 
ments three and four covered with ferruginous pile ; segment five occa- 
sionally entirely black, but usually largely, and sometimes entirely, 
covered with ferruginous pile; segments six and seven dark, but very 
often with some ferruginous hair admixed. Venter mostly clothed 
with yellow pile. 

Genitalia.—Outer spatha much like that of B. vagans (fig. 131). 
Inner spatha much like that of vagans (fig. 105), but the hind margin 
of the apical portion protruding strongly in the middle so as to make 
the apex appear weakly trilobate. Claspers and sagittee about like 
those of melanopygus, bimaculatus and fernaldi (figs. 74 and 110), but 
the tips of the volsellae narrower and their apical projections less 
prominent. 

Wings.—Subhyaline, the fore pair darkest in the region beyond the 
veins. 

Legs.—Coxz, trochanters and femora all with much yellow pile; 
fore and middle tibiz sometimes entirely dark, but usually with more 
or less light or ferruginous pile on their hind sides; hind tibie with 
outer faces convex and almost or entirely naked, the fringes dark, yel- 
low, or somewhat ferruginous ; hind metatarsi usually with moderately 
long and ferruginous posterior fringes. 

Dimensions.—Length: queen, 12} mm. to 16 mm.; worker, 9; mm. 
to 12} mm.; male, 10 mm. to 13mm. Spread of wings: queen, 29 
mm. to 33 mm.; worker, 23 mm. to 28 mm.; male, 22 mm. to 29 
mm. Width ofabdomen at second segment: queen, 7 mm. to 9 mm.; 
worker, 44 mm. to 64 mm.; male, 44 mm. to 5} mm. 


Redescribed from many specimens (one a homotype of 
juxtus Cress.). 
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Variation.—The principal variation of this species has 
already been noted in the above description, viz., the varia- 
tion in the coloration of the pile on the first and second dor- 
sal abdominal segments. The type specimen of centralis 
represents the extreme dark variation in the coloration of 
these segments, and it has so much dark pile on the middle 
of these segments that I consider it something of an aberra- 
tion. Cresson’s juxtus represents the extreme yellow varia- 
tion in the coloration of these variable segments. I cannot 
believe that Cresson’s centralis and juxtus represent two 
distinct species as I find them grading completely into each 
other. I do not even consider them distinct subspecies. 
They might have properly been described as color variants 
of the same species, but I have seen fit to include the whole 
line of variation in the main description of the species. 

Habitat.—I have records of this species from British 
Columbia, Washington, Idaho, western Montana, Oregon, 
Wyoming, California, Nevada, Utah, Colorado, Arizona, New 
Mexico (Cloudcroft, Magdalena Mountains, Beulah, Monu- 
ment Rock, top of range below Sapello and Pecos rivers) 
and western Nebraska. Is it present in western Kansas, 
western Oklahoma, northwestern Texas, eastern Montana, 
the western Dakotas and Assiniboia? It is mainly a Transi- 
tion species, but it runs over somewhat into the Boreal 
Region on the one side and the upper Austral Zone on the 
other. It is a common species throughout a considerable 
portion of its habitat. What are its northern and southern 
limits? Does it range into Mexico? ‘The record, given by 
Titus (vzde supra), of a male of this species from Woods 
Hole, Mass., is absolutely erroneous. 

This species is most closely allied to &. flavifrons Cress., 
from which it can be separated by the somewhat shorter 
malar space of its females and by the more distinct and 
definite black interalar band of both sexes. It also re- 
sembles the color variant of Aleuralts quite closely, but its 
face is largely covered with yellow pile and its black inter- 
alar band is noticeably narrower than that of pleuralis, at 
least in the females. 


TRANS. AM. ENT. SOC., XXXVIII. 


376 AMERICAN HYMENOPTERA. 


Bombus (Bombus) ambiguus Franklin. 


Bombus ambiguus Franklin, Trans. Amer. Ent. Soc., XXXVII, 1911, 
joe, J ele 


Types. —Described from one queen (the type), deposited in 
the collection of Leland Stanford Jr. University, and six 
workers (cotypes), distributed evenly in the collections of 
the American Entomological Society, the Massachusetts 
Agricultural College and Leland Stanford Jr. University. 


Pile of medium length and rather coarse in texture. Face and occt- 
put with considerable yellow pile; dorsum of thorax with mixed black 
and yellow pile in front and mostly dark between the bases of the wings 
and on the scutellum ; mesopleura yellow ; dorsum of abdomen yellow 
at base, black in the middle and black or slightly terruginous at apex ; 
wings rather strongly stained with brown. Malar space long. 

Queen. Head.—Face and occiput with large patches of pure yellow 
pile; cheeks mostly dark, but with a little yellow hair on the ventro- 
lateral portions. Labrum with tubercle-like areas large and not 
greatly separated, their margins rounded and summits only moder- 
ately concaved, almost flat; the shelf-like projection narrow and not 
very prominent. Malar space distinctly longer than its width at apex, 
fully one-fourth as long as the eye. Clypeus sparsely and delicately 
punctate over the disc, almost smooth, the corners coarsely punctate. 
Third antennal segment much longer than the fifth, the fifth longer 
than the fourth. 

Thorax.—Anterior part of dorsum covered with a mixture of black 
and yellow pile, the region between the bases of the wings entirely 
black and the scutellum mostly black, but with a slight sprinkling of 
yellow hairs on its hind margin; center of disc naked, smooth and 
shining; a line of dark pile running forward from the tegula on each 
side; mesopleura entirely covered with yellow pile to the bases of the 
legs; metapleura mostly yellow, but partly dark; sides of median seg- 
ment dark. 

Abdomen.—Dorsum: segment one well covered with yellow pile on 
the sides, but rather sparsely clothed and with a few dark hairs in the 
middle; segment two for the most part well covered with yellow pile, 
but less densely clothed and with a few black hairs on the basal mid- 
dle; segments three and four entirely black; segment five black at 
base, but with light ferruginous pile on the apical portion, especially 
in the middle; segment six mostly ferruginous, but with some black 
hairs on the sides. Venter with the apical margins of all the seg- 
ments, except the basal and apical one, well fringed with light yellow 
hair. 

Wings.—Somewhat strongly stained with brown, the fore pair much 
the lightest across their middle portions. 
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Legs.—Trochanters with considerable light pile on their lower sides 
and the corbicular fringes with some ferruginous hairs (as seen with 
a lens); otherwise mostly dark ; the tarsi rather strongly ferruginous. 

Worker.—Much like the queen, but the occiput always and the face 
sometimes with a strong admixture of black hairs with the yellow; 
the thorax usually with a somewhat stronger sprinkling of yellow hairs 
on the hind margin of the scutellum than in the case of the queen; 
sometimes with no line of dark pile running forward from the tegula ; 
metapleura sometimes mostly dark and sometimes mostly yellow ; 
sides of median segment usually with asprinkling of yellow hairs; first 
dorsal abdominal segment yellow on the sides, but dark and sparsely 
clothed in the middle; second dorsal segment sometimes as in queen, 
but usually with a noticeable median triangle of black pile, the base 
of the triangle being on the front margin and its apex reaching back- 
ward across the hind margin ; the dorsum of the abdomen as a whole 
usually with but little light pile and sometimes entirely dark beyond 
the second segment; corbicular fringes usually entirely dark; tro- 
chanters sometimes with very little light pile; venter sometimes with 
very little light hair on the apical margins of any of the segments. 

Male.—Unknown. 

Dimensions.—Length: queen, 12 mm.; worker, 9 mm. to 12 mm. 
Spread of wings: queen, 30 mm.; worker, 21 mm. to 25mm. Width 
of abdomen at second segment: queen, 8 mm.; worker, 5 mm. to 6 
mm. 


Habttat.—My records for this species are only those of 
the type specimens, as follows: California (one queen with- 
out locality label, three workers from Sisson and one worker 
from Santa Cruz Mountains) and Washington (two workers 
from Keyport). It appears to be a rare species, confined to 
the Pacific coast region of the western United States. What 
are its northern, eastern and southern limits ? 

This form is most closely related to B&B. sztkensis Nyl. of 
which it may be only a subspecies, though all the specimens 
before me have noticeably shorter pile than has that species. 


Bombus (Bombus) sitkensis Nyl. 

Bombus sitkensis Nyl., Notis. Saellsk. Faun. and Fl. Fenn. Forh., I, 
1848 (adnot.), p. 235, n. 19, 2 o&. 

ae vs Cresson, Proc. Ent. Soc. Phila. II, 1863, p. 102, n. 


29, 2 8. 
a oregonensis Cresson, Proc. Acad. Nat. Sci. Phila., 1878, p. 
185 51G": 
se sitkensis Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231. 
(Catal.). 
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Bombus oregonensis Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
230.4 Catala) 

rae ee sitkensis Dalla Torre, Ber. naturw.-mediz. Ver. Innsbr., XII, 
ISS2Zap. 23,°H, 19,107. 

oregonensis Cresson, Syn. Hym. No. Amer., 1887, p. 308. 

sitkensis Cresson, Syn. Hym. No. Amer., 1887, p. 308. 

a ‘« Ant. Handlirsch, Ann. naturh. Hofmus. Wien., III, 
1888, p. 232. 

oregonensis Dalla Torre, Cat. Hym., X, 1896, p. 538. 

< sitkensis Dalla Torre, Cat. Hym., X, 1896, p. 549. 

2 mixtuosus Ashmead, Proc. Wash. Ac. Sci., IV, May 29, 1902, 


DH, Les pee oe 
ef ay Ashmead, Hym. of Alaska, 1904, p. 134, 2 8. 
Pine i Viereck, Can. Ent., XXXVI, April, 1904, pp. 98 
and 99. 
arse. oregonensis Viereck, Can. Ent., XXXVI, April, 1904, pp. 98 
and 99. 


. sitkensis H. Friese, Ann. du Mus. Zo6l. de 1’Acad. Imp. des 
Sci. de St. Pétersb., 1904, tome IX, no. 4. 

sd ‘* Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1908, p. 111. 


Types. —Nylander’s specimens are probably lost. The type 
of ovegonensis Cress. is in the collection of the American 
Entomological Society. The type specimens of mzxtuosus 
Ashmead are in the collection of the United States National 


Museum. 

Pile rather long and fine. Females with face, occiput and dorsum of 
thorax bearing mixed black and yellow pile, the scutellum being darker 
than the anterior part of the dorsum, mesopleura pale yellow ; abdomen 
with dorsum yellow at base, dark in the middle and more or less whitish- 

Jferruginous at the apex ; corbicular fringes ferruginous ; wings light ; 
malar space medium. Males much like the females, but with pile of 
head and thorax mostly pure yellow. A dull looking species. 

Queen. Head.—Face often with a patch of pure yellow pile (some- 
times whitish and sometimes ferruginous), but usually with more or 
less dark hair admixed. Occiput always with dark and light pile mixed. 
Cheeks mostly dark, but the ventro-lateral portions often with some 
light hair. Labrum with tubercle-like areas large and not very widely 
separated, their margins rounded and summits only slightly concaved ; 
the region between these areas and above the shelf-like projection 
rather deeply excavated; the shelf-like projection rather narrow and 
not prominent. Malar space somewhat longer than its width at apex, 
about one-fourth as long as the eye. Clypeus with disc rather sparsely 
and delicately punctate, the corners coarsely punctate. Flagellum of 


HENRY J. FRANKLIN. 379 


antenna about twice as long as the scape; third antennal segment 
much longer than the fifth, the fifth somewhat longer than the fourth. 

Thorax.—Dorsum covered with a mixture of dark and light pile, 
the light predominating on the front part and the dark predominating 
between the bases of the wings and on the scutellum (the center of the 
disc often bearing a noticeable amount of ferruginous pile); the very 
center of the disc naked, smooth and shining. Mesopleura sometimes 
entirely covered with light yellow pile to the bases of the legs, but usu- 
ally with their lower parts more or less dark. Metapleura dark, but 
usually with some yellow pile at their upper ends. Sides of median 
segment with little or no light pile. 

Abdomen.—Dorsum: segment one clothed for the most part with 
yellow pile, the very middle rather sparsely clothed and sometimes 
with a few dark hairs; segment two clothed entirely with yellow pile, 
except for a few black hairs usually present in the middle, especially 
at the base; segment three often entirely black, but often with a more 
or less noticeable apical fringe of yellow hairs; segment four some- 
times entirely black, but usually with more or less whitish-ferruginous 
hair on its apical portion; segment five entirely clothed with whitish- 
ferruginous pile, sometimes with some black hair on the basal por- 
tion ; segment six bearing mostly whitish-ferruginous pile, but some- 
times with some short black hair in the middle. Venter mostly black 
toward the base, but the apical margins of most of the segments usu- 
ally fringed more or less with light hair. 

Wings.—Only slightly stained with brown; the fore pair usually 
somewhat the lightest across their middle portions. 

Legs.—Coxe and trochanters always with more or less light pile; 
femora sometimes entirely dark and sometimes with considerable light 
pile on the lower sides of their basal portions; anterior tibiz mostly 
dark, but sometimes with a few ferruginous hairs; middle tibiz some- 
times entirely dark, but usually with considerable ferruginous hair on 
their outer sides; corbicular fringes occasionally only slightly ferru- 
ginous, but usually very strongly so. 

Worker.—Much like the queen, but the face usually with the dark pile 
strongly predominant, the light pile being distinctly noticeable only 
with a lens; the corbicular fringes usually mostly or entirely dark ; 
the fifth dorsal abdominal segment often partly and sometimes entirely 
dark; venter usually mostly dark; coxe and trochanters sometimes 
entirely dark; fore and middle tibiz very often entirely dark, usually 
with but very little ferruginous pile. 

Male. Head.—Rather elongate triangular. Face, occiput and the 
cheeks usually with pure yellow pile, but often with a slight admix- 
ture of black hairs. Malar space much longer than its width at apex, 
fully one-fourth as long as the eye. Clypeus pretty well covered up 
with yellow pile. Flagellum of antennz about three times as long as 
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the scape; the third antennal segment and the fifth subequal in length, 
the fourth shorter than either. 

Thorax.—Sometimes bearing only yellow pile; the region between 
the wings and the scutellum usually more or less dark, often being as 
dark as in the females; the scutellum sometimes entirely yellow, with 
the interalar region at the same time dark; anterior part of dorsum 
and the pleura almost always entirely covered with pure yellow pile, 
but the metapleura sometimes dark; sides of median segment usually 
yellow, but sometimes dark. 

Abdomen.—Dorsum: segments one and two with yellow pile;. seg- 
ment three often almost entirely yellow, but as often with only an api- 
cal fringe of yellow hairs; segment four often entirely black, but usu- 
ally with some yellow pile, especially along the apical margin; seg- 
ment five sometimes entirely black and sometimes with the basal por- 
tion black and the apex light ferruginous; segments six and seven oc- 
casionally entirely black or black with a few yellow hairs admixed, 
but usually light ferruginous. Venter, for the most part, rather heavily 
clothed with pale yellow pile, occasionally mostly dark as in the 
females. 

Genitalia.—Outer spatha (fig. 125) rather short and wide; the ante- 
rior margin deeply incurved ; the lateral margins nearly straight and 
converging rapidly posteriorly; the posterior margin somewhat vari- 
able, but usually nearly straight; the anterior lateral projections 
rounded atthe end; the ventral surface bearing a scattering of moder- 
ately long hairs towards the hind margin. Inner spatha (fig. 144) 
with the sides of the anterior margin bent backward slightly; the side 
margins strongly incurved; the posterior margin nearly straight, the 
apical portion being quadrangular; a small central fenestra usually 
present; the ventral surface of the apical portion bearing long hairs 
(especially on the sides) and with these hairs rather thickly placed. 
Claspers like those of B. mixtus Cress. (figs. 108 and 109). 

Wings.—Somewhat lighter than those of the queen; subhyaline. 

Legs.—Coxe, trochanters and femora always bearing a large amount 
of yellow pile; fore and middle tibiz always with considerable ferrugin- 
ous pile on their outer sides ; posterior tibiz with outer faces convex 
and mostly naked, at least in the apical portion, and the fringes long 
and, for the most part, pale ferruginous; posterior metatarsi with rather 
long and ferruginous hind fringes. 

Dimensions.—Length: queen, 13 mm. to 17 mm.; worker, 9 mm. 
to 13 mm.; male, 11 mm. to 14 mm. Spread of wings: queen, 29 
mm. to 34 mm.; worker, 22 mm. to 28mm. ; male, 24 mm. to 29 mm. 
Width of abdomen at second segment: queen, 7 mm. to 9 mm. ; 
worker, 5inm. to 7 mm.; male, 6 mm. to 8 mm. 


Redescribed from ten queens and many workers and males. 
Habitat.—I have records of this species as follows: Alaska 
(Yukatat, Virgin’s Bay, Sitka, Ft. Wrangel, Seldovia, Ju- 
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neau, Popoff Island, Fox Point and Urca), British Columbia 
(Mt. Cheam, Skagway District, Comox, Metlakatla, Van- 
couver), Washington (Mt. Rainier, Olympic Mountains, 
Seattle and Pullman), Oregon (Mt. Hood), Idaho (Lolo 
Trail, Bitter Root Mountains) and California (Fieldbrook). 
It is probably present in Yukon Territory, western Alberta, 
western Montana and northwestern Wyoming. What are its 
northern, eastern and southern limits? It appears to be 
pretty strictly confined to the Pacific portion of the Boreal 
Region, and is apparently a common species throughout a 
considerable portion of its range. It probably is not to be 
found east of the Rocky Mountains. 

The original description is complete and definite enough 
to plainly determine this species. The type specimens of 
mixtuosus are evidently typical sztkensits. The females and 
males above described should undoubtedly go together, as 
indicated by their similarity of appearance and concordance 
of habitat. 

This species is by far most closely allied to B. mzxtus 
Cress. on one side and to &. ambiguus on the other. The 
females can apparently always be separated from those of 
mixtus by means of their somewhat longer pile and their 
dark scutellum. The males of the two species can be at once 
separated by the striking difference between the flagella of 
their antenne. 


Bombus (Bombus) mixtus Cress. 
Bombus mixtus Cresson, Proc. Ac. Nat. Sci. Phila., 1878, p. 186, 


Ong 

oe Si Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 231. 
(Catal.). 

= es Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
(Catal) 


uo Jrigidus Ant. Handlirsch, Ann. naturh. Hofmus. Wien., VI, 
1891, p. 454 (pars.). 

“§ mixtus Titus, Can. Ent., XXXIV, 1902, pp. 39 and 44, 9. 

, oregonensis Ashmead, Proc. Wash. Ac. Sci., IV, 1902, p. 126. 

By HE Ashmead, Hym. of Alaska, 1904, p. 132. 

oe mixtus Cockerell, Univ. Color. Studies, IV, 1907, p. 257. 

Be ‘‘ Fletcher and Gibsen, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1908, p. 111. 
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Types. —Queen and worker from Colorado, in the collection 
of the American Entomological Society; male (described 
as B. frigidus by Cresson) in the same collection. 


Pile of medium length. Face bearing yellow pile; occiput and dor- 
sum of thorax back to scutellum bearing a mixture of yellow and black 
pile; outlines of black interalar band somewhat indefinite ; scutellum 
yellow, pleura yellow to bases of legs; dorsum of abdomen yellow at 
base, black in middle and yellowish-ferruginous at apex; corbicular 
fringes more or less ferruginous ; malar space short. 

Queen. Head.—Triangular in outline; face and occiput bearing a 
mixture of yellow and black pile; sides behind eyes usually entirely 
black. Labrum with very large tubercle-like areas, their slightly con- 
caved summits smooth and the shelf-like projection between them very 
small. Malar space shorter than its width at the apex, not more than 
one-fifth as long as theeye. Clypeus almost entirely smooth, except at 
the coarsely punctate corners. Flagellum of antennz scarcely twice as 
long as scape; third antennal segment distinctly longer than fifth, 
fourth and fifth subequal. 

Thorax.—Anterior part of dorsum covered with yellow and black 
pile mixed in varying proportions; black interalar band wide, but 
rather indefinite, there being considerable yellow mixed with the black 
on the sides; scutellum usually pure yellow, but often with a slight 
admixture of black hairs; the very center of the disc bare, smooth and 
shining, and often surrounded by a small but noticeable amount of 
ferruginous pile ; pleura covered with yellow to bases of legs; sides of 
median segment sometimes covered with yellow, sometimes with black 
pile. 

Abdomen.—Dorsum : first segment covered with yellow pile; second 
segment with only the basal middle bearing yellow hair, the remainder 
being black, or all degrees of variation from this to having this seg- 
ment entirely covered with yellow; third segment entirely black or 
apical portion covered with deep ferruginous, or yellow-ferruginous 
pile; fourth segment sometimes black on anterior corners, but usually 
entirely ferruginous; fifth and sixth segments entirely yellow or yellow- 
ish-ferruginous. Ventersparsely clothed with light pile. Hypopygium 
without median carina. 

Wings.—Subhyaline, only slightly stained with brown; fore wings 
darkest on median and submedian cells, on anterior portion of radial 
cell and in region beyond the veins. 

Legs.—Apices of coxz and trochanters bearing considerable light 
pile; femora sometimes entirely black, but usually bearing more or less 
light pile, often nearly to their apices; fore and middle tibize black 
on their inner sides, but usually with considerable ferruginous hair on 
their outer sides; fringes of corbicule usually more or less strongly 
ferruginous, rarely entirely black; tarsi usually more reddish than 
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those of most Bombus species; hind metatarsi bearing only short 
spines and pubescence, except for a posterior basal fringe of short 
hairs and a scattering of hairs of about the same length on the basal 
portion of their outer sides, 

Worker.—Much like the queen, but with no distinct black interalar 
band present; pile of dorsal apical segments of abdomen, as a rule, 
much more distinctly ferruginous; second segment, on a good share 
of the specimens, entirely yellow; basal part of fourth segment often 
bearing black pile; wings somewhat lighter than those of queen, 
scarcely tinged at all with brown; fore and middle tibiz and cor- 
bicular fringes usually black; tarsi not especially reddish. 

Mate. Head.—Shaped and colored much like that of queen and 
worker, but, in the majority of specimens, with pile of face and occiput 
pure yellow—in some, however, with a strong admixture of black 
hairs ; sides of head behind eyes with a large amount of yellow pile, 
this connecting with the yellow on the occiput. Labrum transversely 
concaved in front; malar space hardly one-fourth as long as eye; 
clypeus mostly covered up with pile. Flagellum of antennz (fig. 19) 
about three times as long as scape, somewhat suddenly thickened at 
base and tapering toward apex; basal segments with prominent tufts 
of hair on outer side, these tufts also present on apical segments, but 
with hairsso short as not to be very noticeable; third and fifth antennal 
segments subequal in length, fourth shorter than either. 

Thorax.—Coloration of pile about as in worker, but many speci- 
mens with anterior part of dorsum pure yellow; black interalar band 
very indefinite. 

Abdomen.—Dorsum: first two segments entirely covered with yel- 
low pile; third segment entirely black; fourth segment usually with 
basal portion black and apical portion ferruginous, in some specimens 
entirely ferruginous; fifth, sixth and seventh segments ferruginous, 
sometimes some black hair on the apical segment. Venter clothed with 
long yellow pile. 

Genitalia.—Outer spatha variable, usually like that of B. vagans 
(fig. 131). Inner spatha shaped much like that of B. fervidus (fig. 
101) and sometimes with small fenestrae. Claspers (figs. 108 and 109) 
with branches rather narrow and squarely rounded at the tip as seen 
from dorsal side; volselle appearing truncate at tip and with rounded 
apical projections; squamz rounded triangular, with pointed tips; 
sagittee with nearly straight shafts. 

Wings.—About as in worker. 

Legs.—Coxe, trochanters and femora bearing a considerable amount 
of yellow pile. Fore and middle tibiz and corbicular fringes varying 
from almost entirely black to somewhat strongly ferruginous mixed 
with black. Outer faces of posterior tibize convex and considerably 
bare; fringes long and forming distinct corbiculz. Posterior meta- 
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tarsi bearing only short spines and pubescence, except for a posterior 
fringe of rather long hairs. 

Dimensions.—Length: queen, 11 mm. to 15 mm.; worker, 7 mm. 
to 11 mm.; male, 8 mm. to 11mm. Spread of wings: queen, 27 
mm. to 31 mm.; worker, 17 mm. to 25 mm.; male, 21 mm. to 25 
mm. Width of abdomen at second segment: queen, 8 mm. to 8} 
mm.; worker, 4mm. to 7 mm.; male, 44 mm. to 64 mm. 

Redescribed from twelve queens (one a homotype), twenty- 
seven workers (two homotypes) and eleven males. 

Habitat.—I have records of this species from Alaska, 
British Columbia, Alberta, Saskatchewan (in the old sense), 
Vancouver Island, Labrador, Washington, Idaho, Montana 
(western part), Oregon, California (Humboldt County), 
Wyoming and Colorado. Is it present in southern Califor- 
nia, Nevada, Utah, or northern New Mexico? What is its 
most southern limit in central and eastern Canada? Is it to 
be found in northern Minnesota, northern Michigan, or north- 
ern Maine? Though not very rare in western Montana, it is 
probably not present in the eastern part of that state or in 
any of the states east of those from which the records have 
been given above. It seems to be a pretty strictly Boreal 
Region form, apparently reaching its greatest abundance in 
Alaska and northwestern Canada, though not very rare in 
eastern, central or southwestern Canada or in parts of Wash- 
ington, Montana, Wyoming, or Colorado. My most northern 
record is Seldovia, Alaska (Harriman Expedition—Trevor 
Kincaid collection—several specimens). How far north does 
the species range? 

This species is closely allied to 2. alboanalis, but can be 
readily separated from it by the mixed yellow and black pile 
on the anterior part of the dorsum of the thorax and by the 
prominent tufts of hair on the basal segments of the flagel- 
lum of the male antenne. Other close allies are sztkenszs 
and coupert. 

As has already been shown, the species is somewhat vari- 
able. I have seen specimens (five queens and eleven 
workers) from a nest collected at Bozeman, Montana, and 
among them there was but little variation. 

I have the following evidences that the male here described 
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is the male of mzxtfus, and not that of frigzdus as was sup- 
posed by Cresson: 


1. Similarity of coloration.—Its thoracic dcrsum, except the scutel- 
lum, bears mixed black and yellow pile like the mzxtus worker. The 
worker also often has the second dorsal abdominal segment entirely 
covered with yellow pile. 

2. Similarity of distribution.—It is found wherever the females of 
mixtus are found and in corresponding abundance. 


Bombus (Bombus) alboanalis nom. nov. 


? Bombus hortorum Smith, Entom. Annual, 1857, p. 30 (misidentifica- ~ 
tion). 
ue HS Cresson, Proc. Ent. Soc. Phila., 1863, p. 108. 
y pe) = Cresson), Trans. Amer. Eunt-.Soc, Vil, 1879) ps Zale 
(Cataly)r 
- eS Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
as sitkensis Ashmead, Proc. Wash. Ac. Sci., IV, 1902, p. 126 


(misidentification). 
a es Ashmead, Hym. of Alaska, 1904, p. 132. 
Pt ie iy Viereck, Can. Ent., XXXVI, 1904, pp. 98 and 99. 


Types.—Described from eight queens (cotypes) and twelve 
workers (cotypes), deposited in the collection of the United 
States National Museum. Eleven worker paratypes are also 
in the same collection. One queen and one worker (para- 
types) are in the collection of the Massachusetts Agricul- 
tural College. 


Pile rather long and of medium texture. Face dark; occiput vari- 
able in coloration ; thorax with dorsum yellow, except for black inter- 
alar band ; lower portions of pleura dark ; abdomen with dorsum yel- 
low at base, black in the middle and white at the apex; wings rather 
light. Malar space rather short. 

Queen. Head.—¥ace entirely dark; occiput entirely dark, or with 
black and yellow pile mixed, or even with a triangular patch of pure 
yellow pile; cheeks dark. Labrum with tubercle-like areas moderately 
separated, their margins rounded and summits strongly concaved ; 
the shelf-like projection moderately wide and prominent. Malar space 
shorter than its width at the apex, about one-fifth as long as the eye. 
Clypeus sparsely and unevenly punctate over the disc. Flagellum 
of antenna about twice as long as the scape; third antennal seg- 
ment distinctly longer than the fifth, the fifth slightly longer than the 
fourth. 

Thorax.—Dorsum covered with yellow pile, except for a rather broad 
and usually well defined black interalar band; the center of the disc 
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naked; mesopleura with their upper portions yellow, but at least their 
lower halves dark; metapleura dark, but usually with a little yellow 
pile at their upper ends; sides of median segment dark, but often with 
a sprinkling of light hairs. 

Abdomen.—Dorsum: segment one clothed with yellow pile, rather 
sparsely so in the middle; segment two sometimes with the basal 
middle broadly covered with yellow pile and the remainder dark, 
sometimes with the basal half yellow and the apical half dark and 
sometimes with the yellow extending back in the middle to the apical 
margin with the black extending forward on the sides; segment three 
entirely dark; segment four usually with the basal portion dark and 
the apical portion bearing white pile, but sometimes entirely dark ; 
segments five and six covered with white pile. Venter mostly dark, 
but with the apical margins of some of the segments often fringed 
somewhat with light hairs. Hypopygium without a median carina. 

Wings.—Only slightly stained with brown; the fore pair darkest 
in the apical portion of the radial cell and in the region beyond the 
veins. 

Legs.—Usually entirely dark, but the corbicular fringes sometimes 
strongly ferruginous and the pile on the coxe and trochanters often 
with light tinges. 

Worker.—Much like the queen; the wings subhyaline; the fifth dor- 
sal abdominal segment sometimes entirely dark; the second dorsal 
segment often nearly or entirely covered with yellow pile. Thorax 
with mesopleura often covered with yellow pile to the bases of the 
legs and the metapleura often largely clothed with yellow pile. The 
apical segments of the venter often with some whitish pile. Coxe, 
trochanters and the bases of the femora occasionally with a noticeable 
amount of light pile. 

Dimensions.—Length: queen, 13 mm. to 15} mm.; worker, 9 mm. 
to 13 mm. Spread of wings: queen, 28 mm. to 325 mm.; worker, 
191 mm. to 28 mm. Width of abdomen at second segment: queen, 
61 mm. to 8} mm.; worker, 4} mm. to 6; mm. 


Habitat.—I have North American records of this species 
from Alaska only, as follows: Kukak Bay, Kadiak and Pop- 
off Island (all collected by Prof. Kincaid on the Harriman 
Alaskan Expedition). I also have the following Asiatic re- 
cords: Bering Island (Dr. L. Stejneger), Copper Island 
(Barrett-Hamilton). It seems to be a fairly common species 
in Alaska. 

I have seen many specimens of B. hortorum (L.) from 
Sweden and Germany, determined both by Gerstaecker and 
Schmiedeknecht. Some of these specimens had the basal 
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middle of the second dorsal abdominal segment bearing yel- 
low pile, their coloration thus being very similar to that of 
this species. The two species do not seem to be closely 
allied, however, because of the differences noted in the fol- 
lowing table: 


Queen of B. alboanalis. Queen of B. hortorum. 


Malar space short, about one- Malar space long, one-half the 
fifth the length of the eye. Yel- length of the eye. Yellow patch 
low pile on the second dorsal ab- on base of second dorsal abdomi- 
dominal segment about covering nal segment about as in dzmacu- 
the anterior half of the segment. J/atws. Black interalar band very 
Interalar band narrow. Occiput broad. Occiput dark. 
variable in coloration. 


I have seen a few workers of 2. montanus Lep., determined 
by Gerstaecker, and that species seems to be very closely 
allied to alboanalis, and it is possible that they should be con- 
sidered as variations of the same species. I find no struc- 
tural differences between them, and the only difference in 
coloration of pile is that the black interalar band of montanus 
is wider than that of alboanalis. 2B. mixtus Cress. seems to 
be the closest New World ally of this species. 

True &. hortorum does not occur in the New World, and 
it is probable that Smith’s record of hortorum from Lake 
Winnepeg should be referred either to this species, the 
locality labels of Smith’s specimens having been incorrect, 
or possibly to B. mzxtus. 


THE DUMOUCHELI GROUP. 


“The group of B. Dumoucheli Radoszkowski, Bull. Soc. 
Natural. Moscou, XLIX, P. I, 1884, p. 78. 

Type.—Bombus dumoucheli Radoszkowski, ibid., p. 78, 2 
Cia Os ee / 

Characters of the Group. 

Females.—Pile rather coarse and of medium length; head 
elongate triangular in outline (fig. E); mandibles as in Pra- 
torum group; malar space of good length; clypeus more or 
less strongly punctate; hypopygium without median carina. 

Males.—Head (fig. F) elongate triangular, with long malar 
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space; antenne long andslender; posterior tibize with outer 
surface distinctly convex and bearing little or no long hair ; 
traces of corbicule very slight or absent; posterior meta- 
tarsi bearing no long hair, their outer faces distinctly con- 
caved and with thin but usually fairly even pubescence. 

Genttalia.—Claspers (figs. 66, 70 and 78) thick and power- 
ful, appearing rather short; branches very wide at base and 
narrowing very rapidly toward the apical portion, as seen from 
above; volsella very broad and thick, with long triangular 
recurved apical projection; squama usually with a very 
prominent inner lobe: this lobe usually being elongate in 
form and widened and rounded at the end and having a notice- 
able membrane run from it to the base of the volsella. 
Sagitta with head irregular in form, broad, thin, recurved 
and usually with a serrate outer margin; not especially broad 
and nearly straight. 


Bombus (Bombus) fervidus F. 


Apis fervida Fabricius, Suppl. Entom. System., 1798, p. 274, n. 43 
and 44. 
Bombus fervidus Fabricius, Syst. Piez., 1804, p. 352, n. 48. 
ae ia Illiger, Magaz. f. Insectenk., V, 1806, p. 172. 
“ a Harris, Catal. Insects Mass., 1835, p. 70. (Catal.). 
s 23 Lepeletier, Hist. Nat. Insect. Hymen., I, 1836, p. 470, 


tly toy Se 

“s a Greene, Ann. Lyc. Nat. Hist. New York, VII, 1860, 
p;. 171, none 

uM ue Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 93, n. 10, 
o) ish GH 


os “s Putnam, Proc. Essex Instit., IV, 1864, p. 99 (pars.). 

se a Packard, Proc. Essex Instit., IV, 1864, p. 110 (pars.). 

oe vg Riley, Am. Ent. and Bot., II, 1870, p. 303, @. 

Cresson, Rep. Geogr. and Geol. Explor. and Surv. 
100th Merid., 1875, V, p. 728, n. 131, o&. 

HS Be Putnam, Proc. Davenp. Acad. Nat. Sci., I, 1876, p. 


189. 

ae a Cresson, Proc. Davenp. Acad. Nat. Sci., I, 1876, p. 
210. 

oe us Cresson, Trans. Amer. Ent. Soc., VII, p. 230. 
(Catals): 


t Se dorsalis Cresson, Trans. Amer. Ent. Soc., VII, 1879, 
p.'230.(Catale)- 
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Bombus fervidus Bowles, Ann. Rep’t Ent. Soc. Ont., 1880, p. 33. 


im 


oe 


“6 


a Provancher, Natural. Canad., XIII, 1882, p. 267, 


ney2: 
a Provancher, Faun. Ent. Can. Hym., 1883, p. 735, n. 
2, 2 8st. 
dorsalis Cresson, Syn. Hym. No. Amer., 1887, p. 307. 
(Catal.). 


fervidus Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
Ss Ant. Handlirsch, Ann. naturh. Hofmus. Wien., III, 
1888, p. 237 (pars.). 
ws Howard, Insect Life, I, 1889, p. 295. 


Apathus elatus Howard, Insect Life, 1889, p. 295. 


6 


‘« Coville, Proc. Ent. Soc. Wash., I, 1890, p. 201. 


Bombus fervidus Robertson, Ent. News, I, 1890, p. 41. 


“se 


“es 


AG Coville, Proc. Ent. Soc. Wash., I, 1890, p. 201. 
ss Smith, Economic Entomology, 1896, fig. 473, b and 
fey fle 

Hy Dalla Torre, Cat. Hym., X, 1896, p. 519 (pars.). 

var. dorsadis Dalla Torre, Cat. Hymen., X, 1896, p. 
519. 

we Robertson, Trans. Ac. Sci. St. Louis, VII, 1897, p. 
356. 

Cockerell and Porter, Ann. and Magaz. Nat. Hist., 
Ser. 7, IV, 1899, p. 387. 

nevadensis race aztecus Cockerell, Ann. and Magaz. Nat. Hist., 

Ser. 7, IV, 1899, p. 389. 
fervidus Cockerell, The Entomologist, XXXII, June, 1899, p. 


GY. 

Hh Titus, Can. Ent.,, XXXIV, 1902, pp. 38 and 40, 
Q teh oH 

ve Fowler, Rep’t Cal. Agr’l. Exp. Sta., 1902, Part XII, 
p. 317. 

< Meehan, Proc. Ac. Nat. Sci. Phila., LIV, 1902, p. 
3o8 

he Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 
44, 


dorsalis Titus, Can. Ent., XXXIV, 1902, pp. 37 and 39. 
nevadensis race aztecus Viereck, Trans. Amer. Ent. Soc., 
XXIX, 1903, p. 45. 
pennsylvanicus Robertson, Trans. Amer. Ent. Soc., XXIX, 
1903, p. 177. 
oe Viereck, Can. Ent., XXXVI, April, 1904, p. 98. 
fervidus Howard, Insect Book, 1904, p. 12; Plate II, fig. 12. 
Be Jarvis, Thirty-sixth Ann. Rep’t Ent. Soc. Ont., 1905, 
p. 128. 
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Bombus ferviotus Kellogg, American Insects, 1905, p. 519. 
‘* dorsalis Viereck, Trans. Amer. Ent. Soc., XXXII, July, 1906, 


p. 238. 
? ‘* fervidus Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 313. 
‘* dorsalis Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906. p. 313, 


ve Cockerell, Bull. Amer. Mus. Nat. Hist., XXII, Arti- 
cle XXV, Dec! 17,1906; ‘p. 4537 mn. tle 
fervidus Smith, Economic Entomology, 1906, fig. 473, b and 


fy 

Bi a Lovell, Ent. News, XVIII, May, 1907, pp. 197-198, 
ish oth 

‘¢  pennsylvanicus Swenk, Ent. News, XVIII, July, 1907, p. 296, 


ky 4 
‘* dorsalis Cockerell, Univ. Color. Studies, IV, 1907, p. 258. 
‘*  fervidus Cockerell, Univ. Color. Studies, IV, 1907, p. 258 and 
p. 257. 
- Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1907, p. 16. 
oe us Davidson, Bull. So. Cal. Acad. Sci., X, 1911, p. 66. 


Pile of medium length and coarse. Head black; thorax mostly yel- 
low, sometimes with and sometimes without a black interalar band ; 
pleura sometimes light and sometimes partly dark ; dorsum of abdomen 
with the first four segments yellow and the last two black ; venter black ; 
legs black. Malar space moderately long. 

Queen. Head.—Rather elongate ; face black, but sometimes with a 
very faint touch of yellow hair above the bases of the antennz (visible 
with a lens); occiput black and sides black. Labrum with tubercle- 
like areas well separated, the space between them and above the shelf- 
like projection being deeply excavated, their summits more or less 
strongly concave; the shelf-like projection rather wide and prominent; 
translucent areas (in mounted labrum) distinctly visible to the naked 
eye. Malar space longer than its width at apex, about one-third as 
long as the eye. Clypeus rather coarsely punctate, except on anterior 
median portion, this part being nearly smooth. Flagellum of antenna 
not quite twice as long as the scape; third antennal segment much 
longer than fifth, the fifth somewhat longer than the fourth. 

Thorax.—Anterior part of dorsum and the scutellum covered with 
yellow pile; a black band of greatly varying width between the bases 
of the wings; center of disc naked ; mesopleura sometimes covered with 
yellow pile to the bases of the legs, but usually with more or less of 
the lower part black; metapleura often entirely dark, but usually with 
some light hair at the upper end; sides of median segment usually en- 
tirely dark, but often with more or less light pile. 
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Abdomen.—Dorsum: first foursegments entirely covered with yellow 
pile ; segments five and six black. Venter black. Hypopygium with- 
out a median carina. 

Wings.—Very strongly stained with brown; the fore pair lightest 
in and around the third cubital and the apical half of the third dis- 
coidal cell, darkest in the median, submedian, basal portion of second 
discoidal and anterior portion of radial cell. 

Legs.—Coxe, trochanters, femora and tibie dark. 

Worker.—Like the queen, but with wings usually lighter; meta- 
pleura and sides of median segment often bearing only light pile. 

Male. Head.—Shaped much like that of queen; face usually, and 
ventro-lateral portions sometimes, with a very faint sprinkling of yellow 
hairs (only noticeable with a lens), otherwise black. Malar space 
much longer than its width at apex, about one-third as long as the 
eye. Clypeus largely naked and usually with a somewhat larger smooth 
area on the anterior median portion than in the queen. Flagellum of 
antenna from three and one-half to four times as long as scape; third 
antennal segment distinctly shorter than the fifth, the fourth shorter 
than the third. 

Thorax.—Like that of the queen, in coloration of pile, but with the 
pleura always entirely covered with light pile to the base of the legs ; 
sides of median segment usually with light, but sometimes with dark 
pile. 

Abdomen.—Dorsum : first five segments entirely covered with yellow 
pile; segment six sometimes entirely black, but usually with a little 
yellow on the basal middle; segment seven entirely black. Venter 
mostly black, but usually with considerable light pile on the sides of 
the middle portion. 

Genttalia.—Outer spatha much like that of B. pennsylvanicus (fig. 
126). Inner spatha (fig. 101) with apical portion quadrangular and 
with ventral surface of sides and tip, of this portion, bearing moderately 
long hairs; no fenestre present; lateral margins broadly and evenly 
incurved. Claspers and sagitte as in B. californicus (figs. 78 and 
102). 

Wings.—Not very deeply stained with brown, much lighter than 
those of queen; the fore pair darkest in the region beyond the veins. 

Legs.—Coxe sometimes entirely dark and sometimes with a little 
light pile; trochanters sometimes entirely dark, but usually with a 
small amount of, and often with much, light hair; fore femora some- 
times entirely dark, but usually with considerable light pile, especially 
on the basal portion of their lower sides; middle and hind femora 
always with a large amount of light yellow pile throughout, or nearly 
throughout, their entire length; tibiz black, outer faces of hind pair 
convex and hairy, their fore and hind fringes very short ; posterior me- 
tatarsi with no long hind fringes. 
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Dimensions.—Length: queen, 15 mm. to 21 mm.; worker, 8 mm. 
to 15 mm.; male, 10 mm. to 16 mm. Spread of wings: queen, 37 
mm. to 41 mm.; worker, 17 mm. to 35 mm.; male, 25 mm. to 33 mm. 
Width of abdomen at second segment: queen, 8} mm. to 10} mm. ; 
worker, 3} mm. to8mm.; male, 6mm. to 8 mm. 

Each sex described from a large number of specimens. 

Variation.—Besides the typical species above described, 
there is the following: 

Subspecies 1.—(dorsalis Cress. and aztecus Ckll.). Queen, 
worker and male with dorsum of thorax completely covered 
with yellow pile, no black interalar band being present; 
sixth dorsal abdominal segment of male often entirely yellow. 

The typical fervidus grades completely into this form. I 
have examined the genitalia of the males and they are like 
those of the typical form. This subspecies is found most 
abundantly in the western United States, but it also occurs 
rarely in the East. I have over thirty specimens of this 
form before me, two of them homotypes. 

Habitat.—This species is present throughout all the states 
of the United States, except as follows: Florida, Louisiana, 
Alabama, Mississippi, the greater part of Texas, the eastern 
half of Oklahoma, the greater part of Arkansas, the greater 
part of Georgia, the eastern half of North and South Caro- 
lina, eastern Virginia and the western portions of Tennessee 
and Kentucky. I have records of it also from Canada as — 
follows: Ontario, Alberta (McLeod), Saskatchewan (the old 
territory) and the old territory of Assiniboia (Regina). It 
is also almost certainly present in Manitoba. Is it present 
in southern Quebec and in New Brunswick? Bowles has 
recorded it from Montreal. What are its northern limits? 
Does it range into northern Mexico at all and, if so, how 
far? The species seems to be confined mainly to the Transi- 
tion and Upper Austral Zones, but it runs over somewhat 
into the Boreal Region. It appears to be the most common 
species throughout a good portion of the New England, 
Middle Atlantic and Central States, but much less abundant 
in the Pacific States. Dr. Davidson states that it is “the 
most common of all the bumble-bees in the vicinity of Los 
Angeles,’ Cal. He states further that it is most abundant 
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on the Pacific shore, but is not at all common in the inte- 
rior of California, though ranging inland to the New Mexi- 
can border. 

Nests.—I have taken a large number of nests of this species 
and they have been found invariably on the surface of the 
ground and made, as usual, of dried grass. They never con- 
tain a large number of bees. The largest nest, which I have 
found, contained seven queens, three males and thirty-seven 
workers and was taken September 7th. This nest contained, 
besides the adult bees, 88 unbroken cells, of which 47 were 
queen cells; there were also many well filled honey pots or 
eells. In another nest, I found one queen, two males and 
thirty workers, besides 125 unbroken cells and 25 honey 
pots. This nest was taken July 22d and promised, if not 
disturbed, to have made an unusually populous colony. The 
nests of this species are the ones most commonly found by the 
New England farmer during the haying season. ‘They more 
than make up in number for what they lack in size. 

The nearest ally of this species is B. calzfornicus, as I have 
shown in the discussion of that species. Another very 
closely allied form is B. sonoma, described in this paper for 
the first time. 

As I have shown in the discussion of pennsylvanicus, I can- 
not agree with Robertson and others that this species is the 
same as the Zennsylvanicus of De Geer. 


Bombus (Bombus) californicus F. Sm. 


Bombus californicus Smith, Catal. Hymen. Brit. Mus., II, 1854, p. 
400, n. 57, 2 (not the o%). 
Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 97, 
n. 18, @ (not the 8 and @). 
dubius Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 97, n. 19, 
Baws 
californicus Cresson, Rep. Geogr. and Geol. Explor. and 
Surv. 100th Merid., 1875, V, p. 728, n. 129, 2. 
Apathus ? californicus Cresson, Trans. Amer. Ent. Soc., VII, 1879. p. 
Zia co. -(Catals): 
californica Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
250%) (Catal.): 
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Bombus californicus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
230. (Catal.). 
uf dubius Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230. 


(Catal.). 
Apathus? californica Cresson, Syn. Hym. No. Amer., 1887, p. 307. 
(Catal.). 


Bombus californicus Cresson, Syn. Hym. No. Amer., 1887, p. 307. 
(pars.) (Catal.). 
os dubius Cresson, Syn. Hym. No. Amer., 1887, p. 307. (Catal.). 
ic consanguineus Ant. Handlirsch, Ann. naturh. Hofmus. Wien., 
III, 1888, p. 239, 2 8 ot. 
a californicus Ant. Handlirsch, Ann. naturh. Hofmus. Wien., 
III, 1888, p. 243, 9 (not the 8 and o&). 
ee ue Dalla Torre, Cat. Hym., X, 1896, p. 513 (pars.). 
af consanguineus Dalla Torre, Cat. Hym., X, 1896, p. 514. 
fe dubius Dalla Torre, Cat. Hym., X, 1896, p. 518. 
Psithyrus californicus Dalla Torre, Cat. Hym., X, 1896, p. 566. 


(Catal.). 
Bombus sc Cockerell, Cat. Abej. de Mex., 1899, p. 19. 
(Catal.). 
oe ss Fowler, Rep’t Cal. Agr’1 Exp. Sta., 1902, Part 
Il, p:. 317. 


i dubius Titus, Can. Ent., XXXIV, 1902, p. 40. 

Hy sp. Jordan and Heath, Animal Forms, 1902, p. 130, fig. 80, 
8. 

as neglectulus Ashmead, Proc. Wash. Acad. Sci., IV, May 29, 

1902, p. 124, 9 8. 

oe he Ashmead, Hym. of Alaska, 1904, p. 130, 9 8. 

ue BLE ALACS Howard, Insect Book, 1904, Plate II, fig. 15, 2. 

a Viereck, Can. Ent., XXXVI, April, 1904, pp. 98 


and 99. 
us dy Cockerell, Bull. So. Cal. Ac: Sci., III, June, 1904, 
p. 89. 
Psithyrus californicus Cockerell, Bull. So. Cal. Ac. Sci., III, June, 
1904, p. 90. 


Bombus californicus Kellogg, American Insects, 1905, p. 518, fig. 722, 
and p. 519, and Plate XII, fig. 10, 2. 
ae dubius Cockerell, Bull. Amer. Mus. Nat. Hist., XXII, Article 
MXV, p. 453; mn. 113) Dec. 47, 1906: 

“s californicus Fletcher and Gibson, Can. Ent. Rec. (Ann. 
Rep’t Ent. Soc. Ont.), 1907, p. 16. 

a ee Fletcher and Gibson, ibid., 1908, p. 111. 

ss as Cockerell, Can. Ent., XLII, 1910, p. 25. 

s % Davidson, Bull. So. Cal. Acad. Sci., X, 1911, 
p. 66. 
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Types.—The queen is in the collection of the British Mu- 
seum. The males (described by Cresson as Afathus? cali- 
fornicus) are in the collection of the American Entomologi- 
cal Society. Both the queen and the male type specimens 
were from California. 


Head black; anterior part of dorsum of thorax covered with yellow 
pile; wings deeply stained with brown; two apical abdominal segments 
black ; color characters of thorax, abdomen and legs very variable—see 
below under ‘‘ Variation.’ 

Queen. Head.—Sometimes with a slight trace of light pile mixed 
with the black on the face, above the bases of the antennz, otherwise 
with dark pile only. Labrum muchasin &#. affinis, but with borders of 
tubercle-like areas rounded and much less sharply elevated ; translucent 
areas sometimes large enough to be plainly visible to the naked eye, 
sometimes nearly absent. Malar space about one-third as long as the 
eye. Clypeus rather evenly, sparsely and finely punctate. Third an- 
tennal segment much longer than fifth, fifth distinctly, but not greatly, 
longer than fourth. 

Thorax.—Anterior part of dorsum covered with yellow pile back to 
the middle of the tegule ; posterior part, including scutellum, covered 
with black pile. Pleura, from somewhat below the level of the bases 
of the wings in front, entirely covered with black pile; sides of median 
segment bearing only black pile. 

Abdomen.—Dorsum, except fourth segment, bearing only black pile; 
fourth segment entirely covered with yellow pile. Venter sparsely 
clothed with black hair. 

Wings.—Deeply stained with brown; fore wings darkest at median 
and submedian cells and on anterior and apical portions of the radial 
cell and on the general apical region beyond the veins. 

Legs.—Coxe black; trochanters usually black, but often with pile 
having a distinctly light tinge; femora black; fore and middle tibize 
and corbicular fringes black; hind metatarsi, for most part, bearing 
only pubescence and short spines, with a slight fringing of short hairs 
on the posterior border near the base. 

Worker.—Much like queen except in size; wings usually somewhat 
lighter. 

Male. Head.—Face above and below bases of antennez bearing 
yellow and black pile mixed in varying proportions, the black being 
always present in very noticeable amount and often predominant ; 
occiput with a prominent triangular patch of yellow pile, with or with- 
out black hair intermixed; sides of head behind eyes with more or 
less yellow pile; hair immediately surrounding the upper ends of the 
eyes black. Malar space between one-third and one-fourth as long as 
the eye; clypeus not covered up with pile, rather sparsely and finely 
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punctate on the disc, the central apical portion being impunctate, 
smooth and shining; fifth antennal segment nearly as long as the 
third and fourth taken together, third distinctly though not greatly 
longer than fourth. 

Thorax.—Coloration much as in females, but with the yellow pile 
on the anterior part of the thorax extending down on the front sides 
of the pleura, ina narrowing strip to, or nearly to, the bases of the mid- 
dle legs; posterior part of the mesopleura and the metapleura covered 
with dark pile. 

Abdomen.—Dorsum covered with black pile, except segments four 
and five, these being covered with yellow pile. Venter bearing black 
pile for most part, but with the yellow of dorsal segments four and five 
extending onto the extreme sides of the corresponding ventral segments 
and onto the extreme sides of the posterior margin of segment three ; 
apical segment with a prominent transverse carina a little in front of 
its hind margin, the area between this carina and the margin bearing 
short ferruginous hair. 

Genitalia. — (Figs. 78 and 102). Apical portion of inner spatha 
quadrangular; heads of sagitteze short and with apices so strongly re- 
curved as to appear like hollowed out shells. 

Wings.—Not very deeply stained with brown, considerably lighter 
than those of queen. 

Legs.—Fore coxz black; middle and hind coxe mostly black, but 
usually with some yellow hairs on their outer sides ; trochanters mostly 
black, sometimes with a very faint sprinkling of yellow; femora, fore 
and middle tibiz and outer sides of hind tibiz black. 

Dimensions.—Length: queen, 15 mm. to 22 mm.; worker, 9 mm. 
to 15 mm.; male, 12 mm. to 16 mm. Spread of wings: queen, 37 
mm. to 44 mm.; worker, 24 mm. to 31 mm.; male, 26 mm. to 35 
mm. Width of abdomen at second segment: queen, 9 mm. to ll 
mm.; worker, 54 to9 mm.; male, 5; mm. to 7} mm. 


Redescribed from numerous queens, eight workers and 
four males (one of them a homotype). 

Variation.—The above described forms comprise the typi- 
cal californicus and they are the forms most frequently found 
in collections. The species is, however, a very variable one 
and the typical forms are really a part of a line of color varia- 
tions from dark to light. I have seen almost every conceiv- 
able variation connecting the following female and male 
forms in order: 


Color Variant 1.—Queen like typical ca/ifornicus, but with abdomen 
entirely black. One specimen from Prince Albert, Saskatchewan. 
Color Variant 2.—Worker like typical ca/ifurnicus, but with fourth 
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segment only partly covered with yellow pile. Three specimens ; 
Calgary and St. Albert, Alberta and San Bernadino County, Calif. 

Color Variant 3.—Typical californicus (above described). 

Color Variant 4.—(B. dubius Cress.). Queen and worker like typi- 
cal californicus, but with yellow pile more or less strongly mixed with 
the black on the scutellum. Several specimens from California, Ore- 
gon, Washington and Colorado. 

Color Variant 5.—Queen and worker like Color Variant 4, but with 
scutellum well covered with yellow pile, so as to have a definite black 
interalar band, and with yellow pile extending down some distance on 
the pleura, in front of the wings, and with basal segment of abdomen 
covered with yellow. Two specimens; queen from Vancouver and 
worker from Magdalena Mountains, New Mexico. 

Color Variant 6.—(B. consanguineus Handl.). Queen like Color 
Variant 5, but with basal middle of second and apical portion of third 
dorsal abdominal segment bearing yellow pile. Three queens ; from 
Vancouver and Colorado. 

Color Variant 7.—Queen like Color Variant 6, but with yellow on 
pleura nearly reaching the bases of the legs. One specimen from 
Vancouver. 

Color Variant 8.—Queen like Color Variant 7, but with thorax bear- 
ing black pile only on the interalar band and abdomen with a rather 
faint fringing of yellow hairs on the apical margin of the second dorsal 
segment. One specimen from Pullman, Washington. 

Color Variant 9.—Queen like Color Variant 8, but with apical half 
and extreme side margins of third dorsal abdominal segment covered 
with yellow pile and with apical margin of the second segment strongly 
fringed with yellow; femora bearing considerable yellow hair. (In 
general appearance, this color variant is strongly suggestive of ZB. Ser- 
vidus F.). One specimen from Pullman, Washington. 

Male Color Variant 1.—Like typical male, but with yellow pile on 
pleura not nearly reaching bases of legs, and the fourth dorsal ab- 
dominal segment bearing yellow pile only on its apical portion. Two 
specimens from California. 

Male Color Variant 2.—Like the typical male, but with pleura of 
thorax bearing yellow pile to bases of legs, scutellum and basal dor- 
sal segment of abdomen covered with yellow pile and with only the 
apical margins of dorsal segments four and five bearing yellow hair. 
One specimen from British Columbia. 

Male Color Variant 3.—Typical male (described above). Speci- 
mens from California. 

Male Color Variant 4.—(B. consanguineus Handl.). Like Male 
Color Variant 2, but with dorsal abdominal segments four and five 
completely covered with yellow, with the basal middle of dorsal seg- 
ment two and the apical margins of segments two and three bearing 
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yellow pile and with the cox, trochanters and femora to their tips 
bearing a large amount of light hair; venter also bearing a consider- 
able amount of light pile. Three specimens ; from British Columbia, 
Nevada and California. 

Male Color Variant 5.—Like Male Color Variant 4, but with first 
five dorsal abdominal segments, except basal middle of third, entirely 
covered with yellow pile; pile on apical segment somewhat ferrugin- 
ous; hairs on tibiz more or less strongly ferruginous ; black interalar 
band narrow. Several specimens: from Wyoming, Idaho, and Cali- 
fornia. : 

Habitat.—I have records of this species from all the Pacific 
states and territories, except Montana and Arizona, from 
western Kansas, Lower California, Alaska (probably south- 
ern), British Columbia, Vancouver Island, Alberta and Sas- 
katchewan. Judging from this distribution, it must also be 
present in Arizona, western Oklahoma, western Nebraska, 
Montana (though I have seen no specimens of it in three 
Schmitt boxes full of bumble-bees from that state) and 
Athabasca. It may be present in western Texas, western 
South Dakota and northern Mexico. My most northern 
record is Alaska; most eastern, Kansas; most southern, El 
Rosario in Lower California and Magdalena Mountains in 
New Mexico. It appears to be present in greatest abund- 
ance in California, Oregon and Washington, being in Cali- 
fornia one of the mostcommon species. It seems to belong 
mainly to the Canadian and Transition Zones. Handlirsch’s 
record, ‘‘ New Orleans,”’ is probably a mistake. Dr. David- 
son states that, in southern California, it is “‘ most commonly 
found on the coast beaches; less frequently in the San Ber- 
nardino Mountains up to 6000 feet altitude.”’ 

This species has by far its nearest ally in B. fervidus F., 
from which I have been unable to separate it structurally. 
There seems to be ground for supposing that sufficient col- 
lecting may show that these two species intergrade com- 
pletely. 

That the males here described go with the females of calz- 
fornicus Smith, I have the following evidences: 

1. Genitalia.—By the genitalia, the males are at once and with cer- 
tainty identified as Bombus males and as males of the Dumoucheli 
group. 
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2. Similarity of appearance.—These males resemble the females of 
californicus very closely in coloration and they vary in coloration in a 
corresponding manner. No other males known to me do this. 

3. Coordination of structure.—The females are structurally the same 
as the females of 2. fervidus, and these males are structurally the same 
as the males of fervidus. 

4. Concordance of habitat.—These females and males are found rang- 
ing through the same habitat and in corresponding numbers in the 
different portions of it. 


Bombus (Bombus) pennsylvanicus Geer. 


Apis pennsylvanica De Geer, Mem. Hist. Insects, III, 1773, p. 575, n. 
Oe YN, Ha, iP, NA. 
‘« americanorum Fabricius, Syst. Entom., 1775, p. 380, n. 12. 
‘* pennsylvanica Goze, De Geer: Abh. Gesch. Insect., III, 1780, p. 
SY/rAy iol, te) 5 Abs Aep daa 14. 
‘* americanorum Fabricius, Spec. Insect., I, 1781, p. 477, n. 13. 
‘« pennsylvanica Retzius, Gen. and Spec. Insect., 1783, p. 61, n. 218. 
“* americanorum Fabricius, Mant. Insect., I, 1787, p. 300, n. 14 
(probably not a Bombus). 
ye BY Olivier, Encycl. Method. Insect., IV, 1789, p. 66. 
fey Zoe 
ne He Gmelin, Linné: Syst. Nat., Ed. 137, 1-5, 1790, p. 
2784, n. 116 (pars.). 
$$ Zs Christ, Naturg. d. Insect., 1791, p. 126. 
i a Fabricius, Entom. Syst., II, 1793, p. 319, n. 18. 
‘* nidulans Fabricius, Suppl. Entom. System., 1798, p. 274, n. 33-34. 
Bombus americanorum Fabricius, Syst. Piez., 1804, p. 346, n. 16. 
ae nidulans Fabricius, Syst. Piez., 1804, p. 349, n. 35. 
“ sie Illiger, Magaz. f. Insectenk., V, 1806, p. 172. 


“vw 


Peas americanorum Illiger, Magaz. f. Insectenk., V, 1806, p. 172, 
m4 Gey Ole 

Bremus s Jurine, Nouv. Meth. Class. Hymen., I, 1807, 
p. 260, ?. 

Centris a Lepeletier, Encycl. Method. Insect., X, 1825, 
Pp: 795. 

Bombus he Harris, Catal. Insect. Mass., 1835, p. 70. 
(Catal?) 

eae Spon, Lepeletier, Hist. Nat. Insect., Hymen., I, 


1836, p. 472, n. 22, 2. 
ss yi Greene, Ann. Lyc. Nat. Hist. New York, VII, 
1860, p. 172, n. 9, 2. 
as pallidus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 92, n. 8, 
Or 
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Bombus pennsylvanicus Cresson, ? 8 (pars.), Proc. Ent. Soc, Phila., 
II, 1863, p. 94, n. 11 (not the &*). 
“ nidulans Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 107, n. 
39 and p. 165. 
Apathus elatus Cresson, Proc. Ent. Soc. Phila., 1863, p: 114, aoe 
Bombus pennsylvanicus Packard, Proc. Essex Instit., IV, 1864, p. 111, 
on 
Apathus elatus Packard, Proc. Essex Instit., IV, 1864, p. 1205 tore 
Bombus pennsylvanicus Riley, Am. Ent. and Bot., Il, 1870, p. 303, 0e 
Apathus elatus Cresson, Trans. Amer. Ent. Soc., IV, 1872, p. 285. 
Bombus pennsylvanicus Cresson, Rep. Geogr. and Geol. Explor. and 
Surv. 100th Merid., 1875, V, p. 728, n. 128, 
g. 
ue be Cresson, Proc. Davenp. Acad. Nat. Sci., I, 
1876, p. 210—also A. elatus. 
Apathus elatus Cresson, Rep. Geogr. and Geol. Explor. and Surv. 
100th Merid., VII, 1879, p. 230. (Catal.). 
var. nidulans Cresson, Trans. Amer. Ent. Soc., VII, 
1879, p. 230. (Catal.). 
Bombus pennsylvanicus Cresson, Trans. Amer. Ent. Soc., VII, 1879, 
p. 230. (Catal.). 
var. americanorum Cresson, Trans. Amer. Ent. 
Soc., VII, 1879, p. 230. (Catal.). 
var. pallidus Cress., Trans. Amer. Ent. Soc., 
VILE, 1879; p. 230. (Catal): 
4 Bowles, Ann. Rep’t Ent. Soc. Ont., 1880, p. 


«6 6 


ee ce 


oe oe 


doe 
Apathus elatus Provancher, Natural. Canada., XIII, 1882, p. 269, n. 3. 
CP. 
UY ‘« Provancher, Faun. Entom. Canad. Hymen., 1883, p. 
TBYls 5 Bh Cre 


os ‘« Cresson, Syn. Hym. No. Amer., 1887, p. 307. 
Bombus pennsylvanicus, 2 and 8 (pars.), Cresson, Syn. Hym. No. 
Amer., 1887, p. 308 (not the o”). 
var. pallidus Cresson, Syn. Hym. No. Amer., 
1887, p. 308. 
Apis elata Cresson, Syn. Hym. No. Amer., 1887, p. 309. 
‘« nidulans Cresson, Syn. Hym. No. Amer., 1887, p. 309. 
Bombus americanorum Cresson, Syn. Hym. No. Amer., 1887, p. 309. 
? Psithyrus elatus Provancher, Addit. Faun. Can. Hym., 1888, p. 343. 
Bombus pennsylvanicus Ant. Handlirsch, Ann. Naturh. Hofmus. 
Wien., III, 1888, p. 238 (pars.). 
oi ‘ Coville, Proc. Ent. Soc. Wash., I, 1890, pp. 
202 and 238 (pars.). 
Apathus elatus Coville, Proc. Ent. Soc. Wash., I, 1890, p. 202. 


ce ce 
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Bombus americanorum Robertson, Ent. News, I, 1890, p. 40. 
Apathus elatus Robertson, Ent. News, I, 1890, p. 40. 
Bombus americanorum Smith, Economic Entomology, 1896, fig. 473, 
eandg, @ 8. 
Mg = Dalla Torre, Cat. Hym., X, 1896, p. 510. 
aS nidulans Dalla Torre, Cat. Hym., X, 1896, p. 538. 
rs pennsylvanicus Dalla Torre, Cat. Hym., X, 1896, p. 539. 
a YY var. pallidus Dalla Torre, Cat. Hym., X, 1896, 
Dp. 299) 
umericanorum Robertson, Trans. Ac. Sci. St. Louis, VII, 
1897, p. 356 (also B. nidulans). 
Psithyrus elatus Dalla Torre, Cat. Hym., X, 1896, p. 569. 
Apathus elatus Smith, Economic Entomology, i896, fig. 473i, o. 
Bombus americanorum Cockerell and Porter, Ann. and Magaz. Nat. 
Hist., Ser. 7, Vol. IV, 1889, p. 388. 
ce S Cockerell, Bull. Sci. Lab. Den. Univ., XI, 1898, 
Drpilee On 
Psithyrus cevallie Cockerell, Entomologist, XXXII, June, 1899, p. 157. 
Bombus americanorum var. pallidus Meehan, Proc. Acad. Nat. Sci. 
Phila., LIV, 1902, p. 35. 
es titust AShmead, Ent. News, XIII, 1902, p. 50. 
e Pennsylvanicus Titus, Can. Ent., XXXIV, 1902, pp. 38 and 
BD. O's) il 
oe Titusit Titus, Can. Ent., XXXIV, 1902, pp. 38 and 42, o’. 
s pennsylvanicus Meehan, Proc. Acad. Nat. Sci. Phila., LIV, 
1902, p. 35. 
americanorum Robertson, Trans. Amer. Ent. Soc., XXIX, 
WUBI jo Wi, 2 Ct. 
Cis ee He Viereck, Can. Ent., XXXVI, April, 1904, pp. 
98 and 100. 
sf pennsylvanicus Howard, Insect Book, 1904, Plate I, fig. 29. 
es americana Howard, Insect Book, 1904, Plate I, figs. 30, 9, 
and 31, o&. 
Psithyrus elatus Kellogg, American Insects, 1905, Plate XII, fig. 4, 0’. 
Bombus pennsylvanicus Viereck, Trans. Amer. Ent. Soc., XXXII, July, 
1906, p. 238. 
Psithyrus cevalliie Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 312. 
Bombus americanorum Cockerell, Trans. Amer. Ent. Soc., XXXII, 
Nov., 1906, p. 313. 
is ie Smith, Economic Entomology, 1906, fig. 473, 
eand g, 2 8. 
Apathus elatus Smith, Economic Entomology, 1906, fig. 473 i, o. 
Bombus fervidus Fairchild and Barrett, Proc. Ent. Soc. Wash., VIII, 
1906, pp. 13 and 14, PlateI, 9 o. 
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Bombus americanorum Cockerell, Univ. Color. Studies, IV, 1907, p. 
25 
pennsylvanicus Cockerell, Univ. Color. Studies, IV, 1907, p. 
25Te 
of “ Fletcher and Gibson, Can. Ent. Rec. (Ann. 
Rep’t Ent. Soc. Ont.), 1907, p. 17. 


Type.—Possibly in the National Museum at Stockholm, 
but I am not sure of it. I have carefully examined the type 
of B. ¢tztust Ashmead, which is inthe U. S. National Museum, 
and also acotype of P. cevallig, which Prof. Cockerell has 
loaned me, and they are both nearly typical males of this 
species. 

Head black, pleura, and usually the scutellum, of the females black ; 
females with front part of dorsum of abdomen yellow and hind part 
black and wings and legs dark; males somewhat variable, but with the 
greater part of the dorsum of the abdomen yellow and the apex usually 
Serruginous. 

Queen. Head.—Face, occiput and sides with black pile. Labrum 
with tubercle-like areas rounded, their flattened or only slightly con- 
caved summits usually rather coarsely punctate; shelf-like projection 
between these areas wide and prominent; translucent areas faint or 
absent. Malar space about as wide at apex as long, about one-fourth 
as long as the eye. Clypeus rather coarsely punctate but having a 
tendency to be somewhat smooth on the very middle portion. Fla- 
gellum of antennez about twice as long as scape; third antennal seg- 
ment distinctly longer than fifth, the fifth longer than the fourth. 

Thorax.—Front part of dorsum always yellow; region between 
bases of wings always black, with the center of the disc naked ; scu- 
tellum usually all black, but sometimes bearing yellow and black pile 
mixed, rarely all yellow; mesopleura, from somewhat (sometimes 
considerably) below the level of the bases of the wings, black to the 
bases of the legs; metapleura and sides of median segment black. 

Abdomen.—Dorsum: segment one occasionally entirely yellow, but 
usually with more or less black pile on the anterior portion, especially 
on the sides of this portion; segments two and three entirely yellow; 
segments four to six inclusive entirely black. 

Wings.—Very dark; the fore pair darkest in the median, anterior 
part of the submedian, anterior part of the second discoidal, anterior 
part of the radial and about the apex of the radial, cells and in the 
region beyond the veins. 

Legs —Black. 

Worker.—Like the queen, but with wings usually somewhat lighter; 
mesopleura sometimes with as much as their upper half covered with 
yellow pile. 
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Male. Head —Clothed as in queen, but usually with more or less 
very dark grayish pile about bases of antennez, over clypeus and on 
ventro-lateral surfaces. Malar space longer than its width at apex, 
about one-fourth as long as the eye; clypeus, except middle of ante- 
rior part, usually pretty well covered up with pile; flagellum of an- 
tenna about four times as long as scape, its middle segments usually 
appearing somewhat arcuate when viewed laterally (fig. 17); fifth an- 
tennal segment much longer than the third, the third slightly longer 
than the fourth. ; 

Thorax.—Anterior part of the dorsum as in queen; a black band of 
considerably varying width between the bases of the wings; scutellum 
sometimes entirely dark, but much more often well covered with yellow 
pile; mesopleura sometimes as in queen, but usually with a greater 
portion bearing yellow pile and sometimes entirely covered with it to 
the bases of the legs (this variation sometimes occurs in specimens 
from the same nest); metapleura sometimes entirely dark, sometimes 
entirely light (also in specimens from same nest); sides of median seg- 
ment usually covered with light pile, but sometimes with dark. 

Abdomen.—Dorsum : segment one usually entirely yellow, but some- 
times with basal portion having astrong admixture of black hairs with 
the yellow (this variation often occurs in the same nest); segments 
two, three and fourentirely yellow; segment five entirely black, entirely 
yellow, base yellow and apical portion black, or base yellow and apical 
portion ferruginous ; segment six entirely black, entirely ferruginous, 
yellow and ferruginous mixed, black and ferruginous mixed, entirely 
yellow, or yellow and black mixed ; segment seven black, ferruginous, 
or black and ferruginous mixed, but usually with more or less ferrugiu- 
ous pile. Venter sometimes entirely black and usually mostly black, 
but the hairs fringing the apical margins of the segments often with 
a more or less strongly light or ferruginous tinge, and the extreme 
sides of the middle segments (really the ends of the corresponding dor- 
sal segments) often pretty well covered with yellow pile. 

Genitalia.—Outer spatha (fig. 126) long, its anterior lateral projections 
long and rounded at the end, anterior margin deeply and evenly in- 
curved, posterior margin broadly and evenly rounded, each side of 
ventral surface with a scattering patch of rather long hairs. Inner 
spatha (fig. 132) long, its apical portion square at the tip and con- 
stricted slightly alittle ways in front of it; a single large, long, central 
fenestra present; ventral surface of apical portion bearing rather short 
hair all the way across. Claspers (figs. 66 and 70) as already de- 
scribed for the group. Heads of sagittee more elongate, less shell-like, 
than those of 4. californicus and fervidus (compare fig. 102). Geni- 
talia as a whole not separable, by any noticeable character, from those 
of B. sonorus Say. 

Wings.—Usually somewhat lighter than those of the worker, much 
lighter than those of the queen. 
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Legs.—Coxe sometimes entirely black, but the middle and hind pair 
usually with some light pile; trochanters usually with more or less 
light hair on their lower sides, but the fore and middle pair sometimes 
entirely dark; fore femora often entirely dark, but usually with more or 
less light pile; middle and hind femora always bearing a Jarge amount 
of light, usually whitish, pile; fore tibia sometimes almost entirely 
dark, but very often with a considerable amount of light ferruginous 
pile on their hind sides, especially toward their apices; middle tibiz 
occasionally entirely dark, but usually with more or less ferruginous 
pile on their hind sides, at least toward their apices; hair on outer 
faces of posterior tibize sometimes entirely dark, but usually a good 
share of it more or less strongly ferruginous. 

Dimensions.—Length: queen, 17 mm. to 22 mm.; worker, 12 mm. 
to 17 mm.; male, 14 mm. to 23 mm. Spread of wings: queen, 41 
mm. to 45 mm.; worker, 30 mm. to 41 mm.; male, 35 mm. to 44 
mm. Width of abdomen at second segment: queen, 10; mm. to 12 
mm.; worker, 5mm. to 9 mm.; male, 7 mm. to8 mm. 


Redescribed from many specimens of each sex. 

Habitat.—This species is common throughout the United 
States, east of the Rocky Mountains, except in some of the 
most northern ones; rare in southern Maine and probably 
absent in the northern part; fairly common in southern New 
Hampshire, but probably absent in the northern part (my 
most northern record is Hanover, in the Connecticut River 
Valley); rare in Vermont and probably absent in the Green 
Mountains ; probably absent innorthern Michigan and north- 
ern Minnesota. Is it present and, if so, rare or abundant in 
northern Wisconsin, North Dakota and northern Montana ? 
It is present, but apparently rather rare, in southern Ontario 
(my most northern record being ‘‘Ottawa’’). Bowles has 
recorded it from Montreal. Is it present in southern Assi- 
niboia? It is fairly abundant at least in certain parts of the 
eastern two-thirds of Mexico (my most southern record is 
Oaxaca) and seems to be mainly an Upper and Lower Aus- 
tral form, but it runs over into the Transition Zone consider- 
ably. I have three questionable records as follows: a male 
from California, a male from Washington and a female from 
Oregon. Certainly, if present at all west of the eastern 
border of the Rocky Moutains, it is extremely rare there. 
It is present in eastern New Mexico, eastern Colorado and 
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eastern Wyoming. Throughout the greater part of its habitat, 
this species is one of the most abundant of all those present. 

Nests.—I have taken a considerable number of nests of 
this species. They are usually built in deserted mouse nests 
on the surface of the ground, being made of the usual material 
for such nests—dried grass loosely woven together. In these 
surface nests, I have seldom found more than a few bees. 
Sometimes, however, their nests are subterranean and, when 
this is the case, they often contain quite a number of bees. 
The largest nest of this species which I have ever taken, 
contained one queen, fifty-three workers and twenty-three 
males. This nest also contained seventy-eight cells with 
larvee in them, of which eighteen were queen cells. In this 
nest, I also discovered the largest single roll of pollen which 
I have ever found in a bumble-bee nest; it measured 24 
mm. in length by 12 mm. in diameter and weighed 3.59 
grams. All the nests of this species, which I have known 
about, were in open grassland. 

The male of this species, long known as Pszthyrus elatus, 
has probably caused as much discussion as any bumble-bee 
in the Western Hemisphere. That itis the true male of penn- 
sylvanicus, I am able to present the following proofs: 

1. Genitalia.—Its genitalia mark it unquestionably as a true Lombus 
instead of a Pszthyrus. 

2. Coordination of structure.—The females of pennsylvanicus and 
Sonorus ‘are structurally the same. These males, though differing in 
color from those of sonorus, are the same in structure. 

3. Concordance of habitat.—These males have the same range of 
habitat as do the females of pennsylvanicus, and they are taken in cor- 
responding numbers in the different parts of that range. 


4. Social association.—Whenever these males have been taken ina 
nest, it has been a nest of pennsylvanicus females. 


There is nothing about De Geer’s original description to 
make it certain whether his form was the species (2. amer?- 
canorum F.) above described, or the one which I am call- 
ing B. fervidus, or the B. auricomus of Robertson. There has 
been considerable discussion over the figure which accom- 
panied the original description, and most of the very recent 
writers on the group, apparently following Mr. Robertson’s 
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idea in the matter, have placed fervidus as a synonym of 
pennsylvanicus. As I hold to the view that the figure in ques- 
tion does not represent fervzdus, I will here give my reasons, 
as follows: 


1. The figure represents a female showing more black on the apical 
portion of the abdomen than &. fervidus would ever show in a like 
position. A female of pennsylvanicus, as above described, or of aurz- 
comus would, however, in the same position show about the same 
amount of black pile in this region as is shown in the figure. 

2. The figure represents a female with the black pile running up on 
the mesopleura nearly to the level of the bases of the wings. I have 
never seen such coloration of the mesopleura on any specimen of fervz- 
dus taken in the United States. This coloration of the mesopleura is, 
however, typical with americanorum and with auricomus. 

3. That the scutellum of the figure is yellow, is an indication that 
fervidus was the species represented. This, however, is not proof, as 
there are specimens of both americanorum and auricomus before me 
with the scutellum completely covered with pure yellow pile. 

4. Four dorsal abdominal segments are not represented in the figure 
as being covered with yellow pile as might be thought by superficial 
examination. What appears to be the first segment in the figure is 
somewhat darker colored than what appears to be the three following 
segments and this was evidently intended to represent the darker and, 
as is often the case with americanorum, mixed black and yellow por- 
tion of the first segment, and what appears in the figure to be the 
second segment was evidently the remaining pure yellow portion of the 
first segment. The abdomen shown in the figure also represents the 
abdomen of auricomus very well. 


I have submitted this question, with the figure and speci- 
mens and all the arguments pro and con known to me, to 
eight different workers in entomology. Of these eight, six 
agreed with me and two were undecided. If the type 
specimen is still in existence and some European student of 
Bombidz comes across it, he will confer a great favor on 
American workers by straightening this matter out definitely 
once for all. Until such time, however, it seems to me that 
we must either adopt the view given above (which is the 
same as the one first published by Cresson and held to by 
him), or consider pennsylvanicus and auricomus as being the 
same, or reject the name fennsylvanicus altogether. It would, 
perhaps, be wisest to drop the name Aennsylvanicus, but, as 
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it has been so long in use for the species just described, I 
have decided to retain it for this species, though it is my 
opinion that De Geer’s figure was really made from a speci- 
men of auricomus Robertson. The queen of auricomus some- 
times very closely approaches the size of De Geer’s figure, 
while those of fervidus and americanorum never do so. 


Bombus (Bombus) sonorus Say. 
Bombus sonorus Say, Boston Journ. Nat. Hist., I, P. 4, 1837, p. 413, 


ie dis Wee e 

ay <i Le Conte, Ed. of Writ. of Th. Say. Ent., II, 1859, p. 
They sal, Ie 

sf a Greene, Ann. Lyc. Nat. Hist. N. Y., VII, 1860, p. 171, 
Te Oe Oe 


‘s e Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 95, n. 12. 
a . Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230. 
(Catal.). 
pennsylvanicus Ant. Handlirsch, Ann. Naturh. Hofmus. 
Wien., III, 1888, p. 238 (pars.). 
var. sonorus Dalla Torre, Cat. Hym., X, p. 
539, 1896. 
Ps sonorus Cockerell, Cat. Abej. de Mex., p. 19. (Catal.). 
Si ““  Cockerell and Porter, Ann. and Magaz. Nat. Hist., 
Ser. 7, Vol. IV, 1899, p. 388. 
a “‘ Titus, Can. Ent., XXXIII, 1902, pp. 38 and 44. 
of ““  Cockerell, Bull. So. Cal. Acad. Sci., III, June, 1904, 
p. 89. 
a mags “*  Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 1906, 
p. 313. 
ae ‘* Davidson, Bull. So. Cal. Acad. Sci., X, 1911, p. 66. 


6 


oe 6 


Type.—From Mexico; lost. 


Pile of medium length and rather coarse in texture. Head black. 
Dorsum of thorax yellow, with or without a black interalar band ; 
pleura black. Dorsum of abdomen of the females with the first three 
segments yellow and the last three black; of the males, with the first 
four segments yellow and the rest black. Venter black. Legs black, 
except sometimes those of the male. Wings dark, especially those of the 
queen. 

Queen. Head.—Rather elongate; black. Labrum with tubercle-like 
areas widely separated, their margins rounded and summits coarsely 
punctate, the surface between them and above the shelf-like projec- 
tion deeply excavated ; shelf-like projection very wide and prominent ; 
translucent areas faint or absent. Malar space about as long as its 
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width at the apex, about one-fourth as long as the eye. Clypeus 
rather coarsely punctate, but somewhat smooth on the very middle 
portion. Flagellum of antenna about twice as long as the scape; 
third antennal segment much longer than fifth, the fifth longer than 
the fourth. 

Thorax.—Dorsum covered with yellow pile, except for a broad black 
interalar band, the yellow on the front part extending down on the 
sides to slightly below the level of the bases of the wings ; the very center 
of the disc bare of pile as usual. Pleura black. Sides of the median 
segment black. The extreme sides of the metanotum very often with 
yellow pile (just behind the bases of the hind wings). 

Abdomen.—First three segments of the dorsum yellow, the rest black. 
Venter black. 

Wings.—Very dark, with slight violaceous reflections; the fore pair 
darkest on their basal portion and about the apex of the radial cell 
and usually lightest in the region beyond the veins. 

Legs.—Black and with black corbicular fringes. 

Worker.—Much like the queen, but usually with somewhat lighter 
wings; the fore pair often lightest across their middle portions. 

Male. Head.—Mostly dark, but usually with an admixture of whit- 
ish hairs (noticeable under a lens) above and below the bases of the 
antenne and over the clypeus and occasionally on the occiput and on 
the cheeks. Malar space somewhat longer than its width at apex, 
about one-fourth as long as the eye. Clypeus mostly covered up with 
pile. Flagellum of antenna about four times as long as the scape, 
its segments, except the basal ones, usually appearing somewhat arcu- 
ate when viewed laterally, much as in B. pennsylvanicus (fig. 17); fifth 
antennal segment much longer than the third, the third and fourth 
segments subequal in length. 

Thorax.—Coloration of pile much like that of females. 

Abdomen.—Dorsum with the first four segments covered with yellow 
pile and the last three entirely black. Venter black. 

Genitalia.—Outer spatha (fig. 32) with anterior margin broadly and 
evenly incurved ; the posterior and lateral margins broadly and evenly 
outcurved, sometimes nearly straight; the sides of the ventral surface, 
somewhat behind the middle, bearing rather long scattered hairs. 
Inner spatha (fig. 32) with the sides of the anterior margin slightly 
incurved and bent backward slightly; the side margins straight and 
converging rapidly to the anterior end of the quadrate apical por- 
tion; the hind margin of the apical portion sharply indented so as 
to form an acute lobe on each side; a very long narrow fenestra 
present, often running from somewhat behind the center of the spatha 
nearly to its apical margin; ventral surface with considerable rather 
long hair on the apical lobes and along the apical margin between 
them. Claspers and sagittez not separable by any noticeable character 
from those of &. pennsylvanicus (figs. 66 and 70). 
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Wings.—Lighter, as a rule, than those of either the queen or the 
worker, but still deeply stained with brown and very dark for the wings 
of a Bombus male. 

Legs.—Black; the hind coxe sometimes with considerable yellow 
pile on their outer sides, and the femora often with much yellow hair. 

Dimensions.—Length: queen, 17 mm. to 24 mm.; worker, 10 mm. 
to 17mm.; male, 14 mm.to 17 mm. Spread of wings: queen, 40 
mm.to 48 mm.; worker, 25 mm. to37 mm. ; male, 35 mm. to 37 mm. 
Width of abdomen at second segment: queen, 8} mm. to 11} mm.; 
worker, 44 mm. to 8 mm.; male, 7 mm. to 8} mm. 

Redescribed from eleven queens, many workers and seven 
males. 

Variation.—Most of the specimens from California have 
the yellow on the dorsum of the thorax encroaching more or 
less on the black band between the bases of the wings, and 
some specimens even have this band entirely obliterated, 
the dorsum being entirely covered with yellow pile. As this 
tendency to lose the interalar band is noticeable only on Cali- 
fornian specimens, it seems to me that the form with the 
band very nearly or entirely obliterated should be recognized 
as a subspecies. I will, therefore, give it the name sonorus 
flavodorsalis subsp. nov. The type specimens, one queen 
and one worker, are deposited in the collection of the Ameri- 
can Entomological Society. 

Habitat.—I have records of this species as follows: Texas 
(Devil’s River, Kerrville, Llano and San Antonio), New 
Mexico (Silver City, Alamogordo, White Mountains and 
Forks of Ruidoso Creek), Arizona (Reef, Palmerlee and 
Huachuca Mountains), California (Palm Springs, Inyo 
County and San Piedro and Claremont, Los Angeles County), 
Mexico (San Luis, Cholula, San Luis Potosi, Morelia and 
Guadalajara), Lower California (Comondu, El Taste and 
San José del Cabo). This is mainly a Lower Austral form, 
but it apparently runs over into the Upper Austral Zone 
somewhat. ‘Titus, on the authority of Ashmead, has included 
it in his list of Colorado species (Can. Ent., XXXIV, p. 44), 
but it seems extremely doubtful if it occurs in that State. 
How far south does it range in Mexico? What are its east- 
ern and northern limits in the United States ? 
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This species is very closely related to B. fennsylvanicus 
De Geer, but I cannot agree with Herr Handlirsch in believ- 
ing them to be varieties of the same species. The yellow pile 
of sonorvus is a much deeper yellow than that of pennsylvant- 
cus, and the scutellum of the female sonxorus is much more 
densely covered with yellow pile than the scutellum of any 
female specimen of Jennsylvanicus which I have ever seen. 
The differences between the males of the two species are 
more striking than are the differences between the females. 
The third antennal segment of the pennsylvanicus male is 
slightly longer than the fourth, while the antenna of the so- 
norus male has these segments practically equal in length; 
the differences in the coloration of the pleura, apical dorsal 
abdominal segments and legs should also be noticed. 


Subgenus BOMBIAS Robertson (genus). 


Bombias Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, p. 176. 
‘*  Viereck et als., Can. Ent., XXXVI, 1904, p. 97. 
‘* Viereck, Trans. Amer. Ent. Soc., XXXII, 1906, pp. 224 and 
240. 
‘*  Swenk, Ent. News, XVIII, 1907, p. 294. 
Subgenus Bomdias Franklin, Trans. Amer. Ent. Soc., XXXVII, 1911, 
p. 161. 


Type.—Bombus (Bombias) auricomus Robertson. 

Robertson took certain species from the genus Bombus, as 
formerly recognized, and placed them in a separate genus, 
Bombias. He distinguished the females of the two genera, 
thus recognized by him, from each other entirely by means 
of the size and position of their ocelli. He distinguished the 
males by the difference in the size and position of the ocelli, 
the difference in the size of the eyes, the difference in the 
length of the malar space and the difference in the relative 
lengths of the basal segments of the flagellum of the antenna. 
The study of a large number of species has shown, however, 
that these differences are not constant. Certain of the Bom- 
bias species, which the writer has placed in the Fraternus 
group, grade up so closely to certain species of the Dum- 
oucheli group of the subgenus Bomébus that they could almost 
be included in that group. It is found, furthermore, that 
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the species, which Robertson placed in the genus Bomdzas, 
fall naturally into two apparently distinct and widely dif- 
ferent groups, as shown particularly by the differences in 
the genitalia of the males. The differences between these 
two groups (viz., Auricomus and Fraternus) seem to strongly 
indicate that they have had separate origins. Their geo- 
graphical distributions, as far as they have been worked 
out, seem to greatly strengthen this supposition. The dif- 
ferences in structure, used by Robertson to separate Bom- 
bias from Bombus, have evidently been independently evolved 
by the two Bomébzas groups. In the opinion of the writer, 
therefore, the name Aomébzas should be entirely suppressed, 
as it seems to stand not for a natural, but for an artificial, 
division of the old genus Bombus. However, as this division 
is convenient, though artificial, and as the writer hesitates to 
completely demolish a classification established by another 
worker, until other investigators have expressed opinions 
about the matter, Bombzas has been reduced to a subgenus 
and retained in this paper. The writer regards the Fraternus 
group of the subgenus Aombzas and the Dumouchelz group of 
the subgenus Bombus as being very closely related and as 
being the most primitive of all the groups of the genus Bom- 
bus present in the New World. 


Distinctive Characters of the Subgenus Bombtias. 


Females with ocellilarge and somewhat variable in position, 
but typically below the supra-orbital line, in the narrowest 
part of the front, the lateral ones farther from each other 
than from the margins of the eyes (fig. D); lower side of 
apical margin of mandibles usually protruding more strongly 
than in the subgenus Bombus. The apices of the hind meta- 
tarsi usually not drawn out into so prominent and acute a 
projection, behind the insertion of the second tarsal segment, 
as is the case in the subgenus Bombus (rufocinctus and mext- 
censts are two of the more notable exceptions to this). 

Males with eyes more or less swollen (fig. G) and bulging 
out from sides of head; ocelli large, usually placed well 
below the supra-orbital line, the lateral ones usually not 
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much more than their diameter from the margins of the 
eyes; vertex usually narrow and appearing at least slightly 
depressed; third antennal segment as long as, or longer than, 
the fifth; malar space usually shorter than its width at the 
apex; volselle of genitalia long and, in the majority of the 
species, extending noticeably beyond the tips of the squame ; 
hind metatarsi with long hind fringes. 

Fore wing of both females and males with the transverse 
median vein (fig. 14) usually forming an acute inner angle 
with the median and usually not coalescing at the base with 
the base of the discoidal vein; hind wing with transverse 
median vein (fig. 15), usually curved somewhat, forming 
nearly a right angle with both the median and the anal vein. 

The two New World groups included in this subgenus 
may be conveniently and briefly distinguished as follows: 
Females with the disc of the clypeus finely and evenly punctate all 

over; the males with the third antennal segment as long as 
the fourth and fifth taken together................. Auricomus. 
Females with at least the anterior part of the disc of the clypeus more 


or less smooth; the males with the third antennal segment 
at most not much longer than the fifth............ Fraternus. 


THE AURICOMUS GROUP. 


Typbe.—Bombus auricomus Robertson. This group is newly 
established in this paper. 


Characters of the Group. 


Females.—Base of labrum with transverse, narrowly inter- 
rupted ridge; clypeus finely and evenly punctate over entire 
surface. 

Males.—Vertex above ocelli much narrower than space 
between eyes at ocelli; flagellum of antennz not more than 
two and one-third times as long as the scape; third antennal 
segment as long as the fourth and fifth taken together; eyes 
greatly swollen; posterior tibiz with outer faces somewhat 
concaved and covered with very fine short hair, with no bare 
area; posterior metatarsi less than three times as long as 
their greatest width, their outer faces somewhat concaved 
and finely and evenly pubescent. 
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Genitalia.—Branches of claspers (figs. 73, 82 and 83) short 
and very broad and square at apical end as seen from dorsal 
side ; volsellz columnar, squarish at apex and of nearly even 
width from about the ends of the branches to their apices; 
Squamze very long and unevenly divided, the inner lobe 
being a mere tooth at the base of the outer one; heads of 
sagitte very narrow, straight, elongate, with thin, strongly 
serrate outer borders and with tips recurved ventrad; shafts 
of sagitte straight; uncus unusually broad, especially the 
basal portion. 


Bombus (Bombias) auricomus (Robertson). 


? Apis pennsylvanica De Geer, Mem. Hist. Insects, III, 1773, p. 575, n. 
30 4, Bay hs UY, @ 
Bombus pennsylvanicus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 94, 
n. 11, 2 (pars.), 8 (pars.) and o. 
o ae Robertson, Ent. News, I, 1890, p. 40. 
‘“  nevadensis Ant. Handlirsch, Ann. Naturh. Hofmus. Wien., 
TD 18835 p:245, 08; TO tess 3 andi 1) 
Bombias auricomus Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, 
pp. 176 and 177, 2 8 o&. 
Bombus nevadensis Howard, Insect Book, 1904, Plate II, fig. 3, &. 
Bombias auricomus Viereck, Trans. Amer. Ent. Soc., XXXII, July, 
1906, p. 240. 
ee Swenk, Ent. News, XVIII, July, 1907, p. 295, n. 3. 
Bombus auricomus Cockerell, Univ. Color. Studies, IV, 1907, p. 257. 


Types.—I have not seen the specimens from which this 
species was described. They are probably still in Mr. 
Robertson’s private collection. 


Females with face dark ; occiput with some yellow pile ; anterior part 
of dorsum of thorax yellow ; black between the bases of the wings ; scu- 
tellum variable, usually having black and yellow pile mixed, but some- 
times entirely black and sometimes entirely yellow ; pleura mostly dark ; 
dorsum of abdomen with the second and third segments yellow, the re- 
mainder mostly black ; venter black, legs black; wings very dark. 
Males with face and occiput having considerable yellow pile ; dorsum 
of thorax yellow, except tor sometimes an indefinite black interalar 
band; pleura mostly yellow ; dorsum of abdomen with the three basal 
segments yellow and the remaining segments black. 

Queen. Head.—Face black; occiput with some yellow pile, but 
usually with a more or less strong admixture of black hairs with the 
yellow, very rarely entirely black; cheeks black. Front margin of 
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labrum broadly outcurved, the translucent areas usually only very faintly 
visible and often entirely absent. Malar space somewhat longer than 
its width at the apex, about one-fourth as long as the eye. Ocelli 
placed much below the supra-orbital line, in the narrowest part of the 
vertex. Flagellum of antenna somewhat less than twice as long as the 
scape; third antennal segment fully as long as the fourth and fifth 
taken together, the fifth slightly longer than the fourth. 

Thorax.—Anterior part of dorsum covered with yellow pile; the 
region between the bases of the wings always black; the scutellum 
very rarely entirely black, more often entirely covered with yellow 
pile, but usually bearing a mixture of yellow and black pile, at least 
on the hind portion; the center of the disc naked. Mesopleura with 
yellow pile extending down some distance below the level of the bases 
of the wings, but their lower two-thirds black ; metapleura and sides 
of the median segment entirely black ; extreme sides of the metanotum 
sometimes with tufts of yellow pile (behind the bases of the hind 
wings). 

Abdomen.—Dorsum: segment one black, but very often with some 
yellow pile on the hind corners ; segments two and three yellow, but 
often with a small amount of black pile on the basal middle of the 
second; segments four, five and six black. Venter black. Hypopy- 
gium without a median carina. 

Wings.—Very dark and with slight violaceous reflections. 

Legs.—Black and with black corbicular fringes. 

Worker.—Much like the queen. 

Male. Head.—¥Face with considerable yellow pile above and below 
the bases of the antenne and often with a faint sprinkling of it on the 
sides of the clypeus; occiput largely covered with yellow pile, this 
extending forward almost to the ocelli; cheeks often entirely black, 
but as often with considerable yellow pile connecting with the yellow 
on the occiput. Malar space about one-half as long as its width at 
apex. Clypeus mostly bare of pile except on the sides and base. The 
ocelli situated nearly half-way from the supra-orbital line to the bases 
of the antenne, the lateral ones almost touching the margins of the 
eyes. 

Thorax.—Dorsum usually yellow with a poorly defined black inter- 
alar band, but often with only a black spot on the disc and occasion- 
ally with only yellow pile; the center of the disc more or less bare. 
Mesopleura covered with yellow pile to, or very nearly to, the bases of 
the legs. The metapleura with lower portions dark and upper por- 
tions bearing yellow pile. The extreme sides of the metanotum with 
yellow pile (behind the bases of the hind wings). The sides of the 
median segment usually dark, but occasionally with some light pile. 

Abdomen.—Dorsum: segment one usually covered with yellow pile, 
but often more or less black in the middle and in front, and rarely 
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almost entirely black as in the queen and worker; segments two and 
three yellow; segment four usually entirely black, but rarely partly 
covered with yellow pile; segments five, six and seven black. Venter 
mostly dark. 

Genitalia.—Outer spatha (fig. 124) exceptionally long for its width ; 
with anterior lateral projections broad and rounded at the end; the 
‘posterior margin very deeply incurved in the middle so as to make the 
apex strongly bilobate, the ventral surface of each lobe with somewhat 
scattered, rather short, brown hairs. Inner spatha (fig. 136) much 
like that of mevadensis. Claspers (fig. 83) and sagitte as already de- 
scribed for the group; much like those of mevadensis, but the inner 
lobe of the squama broader and the outer lobe longer and more pointed 
at the apex than in that species. 

Wings.—Lighter than those of the females, but very deeply stained 
with brown; unusually dark for wings of a bumble-bee male. 

Legs.—Mostly dark, but the coxe, trochanters and femora often 
with some light tinges and the hind fringes of the posterior tibie and 
middle and posterior metatarsi very often more or less whitish ferru- 
ginous; the middle tibiz often with touches of light pile on their hind 
sides toward their distal ends. Posterior metatarsi about two and one- 
half times as long as their greatest width. 

Dimensions.—Length: queen, 18 mm. to 22 mm.; worker, 14 mm. 
to 18 mm.; male, 16 mm. to 19 mm. Spread of wings: queen, 43 
mm. to 474 mm.; worker, 33mm. to 42 mm. ; male, 38mm. to 42 mm. 
Width of abdomen at second segment: queen, 10 mm. to 114 mm. ; 
worker, 6} mm. to 10 mm.; male, 8 mm. to 9 mm. 


Redescribed from many queens and workers and six males. 

Habitat.—The writer has records of this species as follows: 

Canada (probably southern Ontario), New York, Massa- 
chusetts (rather rare at Amherst), Connecticut, Pennsyl- 
vania, Maryland, New Jersey, Delaware, Virginia, North 
Carolina, Tennessee, Kentucky, Ohio, Indiana, Illinois, 
Michigan, Wisconsin, Minnesota (St. Paul), Missouri, Iowa, 
Texas (Greenville), Kansas, Nebraska, Colorado (Virginia 
Dale) and New Mexico (Magdalena Mountains—cf. H. L. 
Viereck in Trans. Amer. Ent. Soc., XXXII, 1906, p. 240). 
Extensive collecting will probably extend this habitat con- 
siderably. What are the northern and southern limits of the 
species ? This seems to be mainly an Upper Austral form, 
but it runs over considerably into the Transition Zone on 
one side and the Lower Austral on the other. 
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This species has a very close ally in &. nevadensis, but I 
know of no other very closely related species in the Western 
Hemisphere. A discussion of the more striking differences 
separating the two species follows my description of meva- 
densis. 


Bombus (Bombias) nevadensis Cress. 


Bombus nevadensis Cresson, Trans. Am. Ent. Soc., V, 1874, p. 102, 
OCs 
Cresson, Rep. Geogr. and Geol. Explor. and Surv. 
100th Merid., 1875, V, p. 728, n. 130) Feo eae 
BYE aaiteny bys 
BL improbus Cresson, Proc. Ac. Nat. Sci. Phila., 1878, p. 186, o’. 
nevadensis Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
230) (Catale)e 
ui improbus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230. 
(Catala) 
oe a Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
nevadensis Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
ne te Ant. Handlirsch, Ann. Naturh. Hofmus. Wien., 
III, 1888, p. 245, 9 8. 
oS improbus Dalla Torre, Cat. Hym., X, 1896, pp. 526, 538. 
oe nevadensis Cockerell, Bull. Sci. Lab. Den. Univ., XI, 1898, p. 
ile 
race cressoni Ckll., Annals and Magazine of Nat. 
Hist., Ser. 7, IV, Nov., 1899, p. 388. 
improbus Cockerell and Porter, Ann. and Magaz. Nat. Hist., 
Ser. 7, IV, 1899, p. 389. 
nevadensis Cockerell, Entomologist, XXXII, June, 1899, p. 
156. 
= is Fowler, Rep’t Cal. Agr’] Exp. Sta., 1902, Part I, 
pHol7 
vs = Ashmead, Proc. Wash. Ac. Sci., IV, 1902, p. 124. 
es mt Titus, Can. Ent., XXXIV, 1902, pp. 37 and 40, 
) (s} Gil 
My oy Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 
44, 
7 me Viereck, Can. Ent., XXXVI, April, 1904, p. 98. 
a ss Ashmead, Hym. of Alaska, 1904, p. 130. 
yy a Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906; jp. 313: 
a a Cockerell, Bull. Amer. Mus. Nat. Hist., XXII, 
Article XXV, Dec. 17, 1906, p. 453, n. 117. 
sie He Cockerell, Univ. Color. Studies, IV, 1907, p. 258, 
) il. 


ce ce 
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Bombus nevadensis Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1907, p. 17. 
Bombias nevadensis Swenk, Ent. News, XVIII, July, 1907, p. 295, 


n. 4, 
Bombus as Cockerell, Can. Ent., XLII, 1910, p. 25. 
ae se Davidson, Bull. So. Cal. Acad. Sci., X, 1911, p. 
66. 


Types. —Queen from Nevada and in the collection of the 
American Entomological Society ; male collected in Arizona 
by Mr. Henshaw and possibly in the collection of the Mu- 
seum of Comparative Zodlogy at Cambridge though I did not 
see it there. The type specimens of zmfrobus are in the 
collection of the American Entomological Society. 


Pile vather short, fine and dense. Dorsum of thorax yellow with 
dark disc. Head of females black, their pleura mostly black; their 
abdomen with the three first dorsal segments yellow and the vest black ; 
their legs black and malar space medium. Males with face, occiput and 
pleura yellow and apex of abdomen ferruginous. 

Queen. Hlead.—Symmetrical elongate trapeziform in outline as 
viewed from in front. Face mostly black, but usually with very faint 
touches of yellow hair about the bases of the antennz; occiput usu- 
ally covered with mostly black pile, but with a more or less strong 
admixture of yellow hairs; sides of head, behind the eyes, black. 
Labrum with tubercle-like areas very large, almost meeting at the 
middle line and flat and coarsely and sparsely punctate at summit, 
the translucent areas variable and often absent; mandibles (fig. 30) 
usually with no indication of a fourth tooth on the lower side of the 
apical margin, usually rather protruding and rather sharply rounded 
in that region; malar space distinctly longer than its width at apex, 
more than one-fourth as long as the eye; ocelli as in auricomus ; fla- 
gellum of antennz from one and two-thirds to two times as long as the 
scape; third antennal segment fully as long as the fourth and fifth 
together, the fifth slightly longer than the fourth. 

Thorax.—Dorsum with dise naked, smooth and shining, this bare 
area often having more or less black hair mixed with the yellow pile 
surrounding it; otherwise entirely covered with pale yellow pile of 
greatly varying shade. Mesopleura with yellow pile extending down 
onto them considerably below the level of the bases of the wings, but 
their lower parts always covered with black pile to the bases of the 
legs; metapleura and sides of median segment always black. 

Abdomen.—Dorsum: segment one usually mostly covered with yel- 
low pile, but sometimes with only a fringe of yellow on its hind border 
and always with more or less black pile on the upper portion of its 
front face, over (in front of) the apparent anterior margin, and the 
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extreme side margins usually with a little black pile; segment two 
usually entirely covered with yellow pile, occasionally with black pile 
extending up over the extreme side margins a little; segment three 
like segment two, but with more of a tendency to have black pile on 
the extreme side margins; three apical segments entirely black. Venter 
black. Hypopygium without median carina. 

Wings.—(Fig. 14).. Dark brown, with extremely slight violaceous 
reflections ; the fore pair lightest in the apical portion of the third dis- 
coidal cell and in the region beyond the veins; hind pair lightest in 
the basal portion of the second discoidal cell and in the submedian 
cell. 

Legs.—Coxe, trochanters, femora and tibie black; outer faces 
of hind and middle metatarsi black, except apices, these being ferru- 
ginous. 

Worker.—Like the queen, but wings usually somewhat lighter and 
thorax occasionally with a poorly developed black interalar band. 

Male. Head.—Rounded triangular in outline. Face covered with - 
a patch of pale yellow pile, with dark hairs more or less strongly ad- 
mixed, especially over the clypeus, the black pile often predominant. 
Occiput with a triangle of pale yellow pile, often with more or less 
black hairs admixed; ventro-lateral surfaces of head usually entirely 
dark, but often with considerable light pile, this connecting with the 
occipital triangle. Labrum bituberculate somewhat as in queen, but 
the tubercular areas less marked ; malar space about one-halfas long as 
wide at apex; clypeus, except area immediately back of anterior border, 
covered up with pile; lateral ocelli separated by less than one-half 
their diameters from the inner margins of the eyes, all three situated 
nearly half-way from the supra-orbital line to the bases of the antenne. 

Thorax.—Dorsum sometimes entirely yellow, but as often with the 
disc more or less black, sometimes even with enough black to suggest 
an interalar band. Mesopleura always covered with yellow pile to 
bases of legs. Metapleura and sides of median segment sometimes 
with only dark pile, sometimes with only yellow and sometimes with 
yellow and dark mixed. 

Abdomen.—Dorsum: first three segments yellow; segment four 
usually entirely black, but sometimes with a fringe of light hairs on 
the apical margin; segment five usually entirely black, but some- 
times with pale yellow or light ferruginous pile on the sides; segments 
six and seven usually entirely covered with ferruginous (of greatly 
varying shade) pile, but the former sometimes partly or entirely black. 
Venter very variable, sometimes mostly dark and sometimes mostly 
light. 

Genitalia.—Outer spatha (fig. 100) comparatively long and strongly 
bilobed at apex, each lobe rather pointed at the end and bearing 
rather short hairs over its ventral surface ; margin between lobes deeply 
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incurved so as to be almost semicircular; anterior border widely and 
rather deeply incurved; lateral margins incurved somewhat at bases 
of terminal lobes; anterior lateral projections rather broad and rounded. 
Inner spatha (fig. 139) fully twice as wide as long; front border un- 
usually thickened with chitin; hind portion broadly trapeziform and 
unusually wide, with two scattered patches of rather short hair on each 
side of the ventral surface, the anterior ones on slight lobations in the 
side margins and the posterior ones on the sides of the apex; margin 
of apex slightly incurved. Claspers and sagitte (figs. 73 and 82) as 
already described for the group; much resembling those of auricomus, 
but the inner lobe of the squama much narrower than in that species 
and the outer lobe longer and more pointed at apex. 

Wings.—Somewhat lighter than those of workers, only moderately 
stained with brown; the fore pair darkest in the median and sub- 
median cells and in the region beyond the veins. 

Legs.—Coxee, trochanters and posterior femora sometimes entirely 
black, but as often with a large amount of light pile on their lower 
sides ; anterior and middle femora sometimes mostly dark, but always 
with more or less light pile, at least on the lower side of their basal 
portions; fore and middle tibiz often entirely dark, but usually with 
more or less ferruginous or pale yellow pile on their posterior sides, 
especially toward the apices; fringes of hind tibiz occasionally en- 
tirely black, but usually more or less strongly ferruginous; the fore 
fringes rather short and the hind ones only moderately long’; posterior 
metatarsi about two and one-half times as long as their greatest width, 
and with long, light yellowish or ferruginous fringes. 

Dimensions.—Length: queen, 18 mm. to 22 mm.; worker, 15 mm. 
to 18 mm.; male, 13mm. to 17 mm. Spread of wings: queen, 42 
mm. to 48 mm.; worker, 38 mm. to 42 mm.; male, 32 mm. to 37 
mm. Width of abdomen at second segment: queen, 9} mm. to 12 
mm.; worker, 9 mm. to 9} mm.; male, 7 mm. to 8} mm. 


Redescribed from numerous queens (two of them homo- 
types), six workers and nine males (one a homotype of zm- 
probus). 

Habitat.—I have records of this species from British Col- 
umbia, Alberta, Washington, Montana, California, Nevada, 
Colorado, Arizona and New Mexico. It must also be present 
in Idaho, Oregon, Wyoming and Utah. Dr. Ashmead re- 
corded it as present in Alaska, and I think that this is prob- 
ably correct, my most northern record being Fort Macleod, 
British Columbia. Mr. M. H. Swenk reports the species as 
ranging east in Nebraska as far as West Point, and this 
seems to indicate that it is present in the Dakotas and the 
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Canadian provinces to the north of them. Is it present 
in western Kansas and western Minnesota? In California, 
it probably is not to be found, except in the northern and 
eastern portions of the state. What is its northern limit in 
Canada and Alaska? My most southern record is Mescalero, 
New Mexico. It is mainly a Boreal and Transition form, 
but it runs over somewhat into the Upper Austral Zone. 
The species appears to be most abundant through the lati- 
tude of Montana and Washington, where it is fairly common. 

The only close ally of this species, at least in the Western 
Hemisphere, is B. auricomus Robertson. The females of 
that species can readily be separated from those of neva- 
densis by their broad black interalar band and by their black 
first dorsal abdominalsegment. The males can be separated 
structurally, as has been already shown, by differences in 
the squame of the genitalia and, furthermore, the apical dor- 
sal segments of the abdomen of the auricomus male are 
black. 

That the male known as zmfrobus Cresson is the male of 
nevadensts, | have the following proofs: 


1. Similarity of appearance.—These males look much more like the 
queens of zevadensis than do any others known to me that have the 
same habitat. 

2. Codrdination of structure.—The females of nevadensis are very 
closely related to those of awricomus, as shown both by structure and 
appearance, and the zmprobus males are correspondingly closely re- 
lated to the males of auricomus, as shown by their structure and ap- 
pearance. 

3. Concordance of habitat.—These females and males have been 
taken in the same portions of North America and in corresponding 
abundance in the various regions. 


THE FRATERNUS GROUP. 


Type.—Bombus fraternus Smith. This group is newly 
established in this paper. 


Characters of the Group. 
Females.—Labrum with tubercle-like areas widely sepa- 
rated; clypeus with anterior part of disc more or less smooth, 
when punctate sparsely so and with rather coarse punctures. 
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Males.—Vertex above ocelli at most but very little nar- 
rower than space between eyes at ocelli (fraternus itself 
comes nearest to being an exception to this); flagellum of an- 
tennz at least two and one-half times as long as the scape; 
third antennal segment at most not much longer than the fifth ; 
the size of the eyes varying greatly between the different 
species; posterior tibiz with outer face convex with at least 
a portion, especially toward the distal end, bare; posterior 
metatarsi more than three times as long as their greatest 
width (except in the case of vufocinctus), with long hind 
fringes. 

Genittalia.—Branches of claspers (figs. 84, 85, 86, 87 and 
88) long and rounded at apical end as seen from dorsal side ; 
volsellz variable, but narrowing toward the tip beyond ends 
of branches; squame usually comparatively short and chunky, 
the inner lobe well developed, being much larger, in com- 
parison with the outer one, than in the Auricomus group; 
heads of sagitte thin and more or less foliaceous, recurved 
ventrad and mesad, and often quite distinctly sickle-shaped, 
thus paralleling the Pratorum group of the subgenus Aom- 
bus ; shafts of sagittee usually bent outward slightly in the 
middle. 


Bombus (Bombias) fraternus (F. Sm.). 
Apathus fraternus Smith, Cat. Hym. Brit. Mus., II, 1854, p. 385, n. 


O, Cr. 

Bombus scutellaris Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 96, n. 
1S, @ tel oH. 

Apathus fraternus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 111, 
fle Sie 


y a Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
230. (Catal.). 
Bombus scutellaris Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230. 
(Catal))e 
Apathus fraternus Cresson, Syn. Hym. No. Amer., 1887, pp. 307 and 
308. (Catal.). 
Bombus scutellaris Ant. Handlirsch, Ann. Naturh. Hofmus. Wien., 
Ill, 1888, p. 237. 
a Ss Dalla Torre, Cat. Hym., X, 1896, p. 546. (Catal.). 
Psithyrus fraternus Dalla Torre, Cat. Hym., X, 1896, p. 569. (Catal.). 
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Bombus scutellaris var. Cockerell and Porter, Ann. and Magaz. Nat. 
Hist., Ser. 7, IV, 1899, p. 390. 
i oF Titus, Can. Ent., XXXIV, 1902, pp. 38 and 41. oa. 
+ i Ent. News, XIV, April, 1903, p. 132. 


Bombias “ Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, 
DA 7ee ete, 
us a Viereck, Trans. Amer. Ent. Soc., XXXII, July, 
1906, p. 224. 
Bombus UY Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 313. 
“ us Cockerell, Ent. News, XVIII, June, 1907, p. 265. 
Bombias ae Swenk, Ent. News, XVIII, July, 1907, p. 294, n. 2. 


Types.—The male is in the collection of the British Mu- 
seum; at least a part of the queen and worker type speci- 
mens are in the collection of the American Entomological | 
Society. 


Pile short and rather coarse. Wingsdark. Anterior part of dorsum 
of thorax and scutellum yellow (females with a black interalar band) ; 
mesopleura mostly yellow ; first two dorsal segments of abdomen yellow, 
the rest black ; legs black. Malar space short. 

Queen. Head.—Strongly rounded and black. Labrum with tubercle- 
like areas well separated, their summits strongly concaved and punc- 
tate and margins rather sharply elevated ; median portion, above the 
shelf-like projection, deeply excavated ; shelf-like projection broad and 
prominent; translucent areas faintly visible to the naked eye; anterior 
margin outcurved and slightly suggestive of Pszthyrus. Malar space 
somewhat less than one-half as long as its width at apex. Ocelli 
placed well below the supra-orbital line (fig. D). Flagellum of an- 
tennez nearly one and two-thirds times as long as the scape; third an- 
tennal segment somewhat shorter than the fourth and fifth taken 
together, the fourth shorter than the fifth. 

Thorax.—Anterior part of dorsum and scutellum covered with yel- 
low pile, a broad black band between the bases of the wings; center 
of disc naked and shining. Mesopleura mostly covered with yellow 
pile, but the yellow only very rarely reaching the bases of the legs. 
Metapleura and sides of median segment dark. 

Abdomen.—Dorsum: segment one mostly clothed with yellow pile, 
but with some black hair on the corners of the anterior face (in front 
of the apparent front margin); segment two clothed with yellow pile, 
the hind border of the yellow being distinctly, though not deeply, 
notched in the middle (in the most perfect specimens); remaining seg- 
ments black. Venter dark. Hypopygium without a median carina. 

Wings.—Very dark. The fore pair with distinct, but not strong, vio- 
laceous reflections ; lightest in the region beyond the veins and darkest 
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in the median, submedian, basal part of second discoidal and distal- 
anterior part of the radial cells. 

Legs.—Dark; corbicular fringes dark; hind fringes of posterior meta- 
tarsi short throughout. 

Worker.—Much like the queen. 

Male. Head.—Broadly rounded. Face mostly dark, but often with 
a strong sprinkling of yellow hairs; occiput with a triangle of yellow 
pile, often with black hairs strongly admixed ; cheeks mostly dark, but 
often with a sprinkling of yellow hairs. Mandibles (fig. 38) very scantily 
bearded. Malar space but little more than a mere transverse line. 
Clypeus pretty well covered up with pile. Eyes greatly swollen. 
Ocelli placed at more than one-third of the distance from the supra- 
orbital line toward the bases of the antennz, each lateral one sepa- 
rated from the inner margin of the eye by less then one-half its own 
diameter. Vertex between the eyes slightly narrower above, than at 
the ocelli. Flagellum of antennz between two and one-third and two 
and one-fourth times as long as the scape; third and fifth antennal 
segments equal in length, the fourth shorter. 

Thorax.—Dorsum sometimes entirely covered with yellow pile, some- 
times with the disc more or less black and sometimes with a distinct 
black band between the bases of the wings; mesopleura covered with 
yellow pile to, or nearly to, the bases of the legs; metapleura usually 
clothed with yellow pile, but occasionally dark; sides of median seg- 
ment sometimes with yellow and sometimes with dark pile. 

Abdomen.—Dorsum: segments one and two covered with yellow 
pile ; segment three black, but often with slight touches of yellow on 
the sides; segments four and five black; segments six and seven usu- 
ally entirely black, but often with more or less ferruginous pile. 
Venter mostly black, but with middle portions of apical margins of 
segments fringed more or less with short light hairs. 

Genitalia.—Outer spatha (fig. 11) large, quadrangular, with lateral 
margins slightly incurved and converging somewhat posteriorly ; ante- 
rior margin broadly and strongly, but not deeply, incurved; hind 
margin with a large median, almost semicircular notch; anterior 
lateral projections broad and rounded at the end; ventral surface of 
posterior two-thirds hairy, the hair being thickest and longest on the 
sides. Inner spatha (fig. 22) with middle of front margin projecting 
forward very strongly, the greater part of this projection being heavily 
chitinized; side margins somewhat irregular and converging rapidly 
posteriorly ; hind margin incurved somewhat; sides of apical portion 
of ventral surface densely hairy; with a noticeable chitinous thicken- 
ing on each side of the middle line; sides of anterior margin heavily 
chitinized. Claspers (figs. 71 and 87) thick and powerful in appear- 
ance; the branches very broad and broadly rounded at the end as 
seen from dorsal side; squame large, the outer lobe of each rounded 
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and the inner lobe nearly one-half as large as the outer one; volselle 
long and rather slender, extending considerably beyond the tips of the 
squame. Sagittee with broadly foliaceous sickle-shaped heads, the 
outer portions of their margins strongly serrate; shafts straight and 
somewhat hairy, especially toward their bases on their upperand outer 
sides ; uncus tapering gradually, narrow except towards the base, this 
being fairly broad. 

Wings.—Dark, but usually somewhat lighter than those of the 
queen. 

Legs.—Dark. Posterior tibiz with outer faces sometimes bare and 
sometimes with a sparse scattering of short hairs, their fore and hind 
fringes rather short. Posterior metatarsi about three and one-half 
times as long as their greatest width, with hind fringes long and usu- 
ally mostly black, but often more or less ferruginous, especially toward 
the apical end; their outer faces flat, or slightly concaved, and strongly 
and evenly pubescent. 

Dimensions.—Length: queen, 21 mm. to 25 mm.; worker, 13 mm. 
to 21 mm.; male, 13 mm. to 22 mm. Spread of wings: queen, 50 
mm.; worker, 30 mm. to 42 mm.; male, 42 mm. Width of abdomen 
at second segment: queen, 11 mm. to 11} mm.; worker, 6 mm. to 9 
mm.; male, 9 mm. 


Stet) 


Redescribed from six queens (two of them homotypes of 
B. scutellaris Cresson), a large series of workers (two of 
them homotypes of scuzellaris) and eleven males. 

Habitat.—This species ranges through the following states 
of the United States: Texas, Louisiana, Mississippi, Ala- 
bama, Georgia, Florida, South Carolina, Oklahoma, Arkansas, 
the greater part of Tennessee and of North Carolina, Kansas, 
Missouri, Kentucky, the eastern half of Virginia and of Mary- 
land, Delaware, a considerable portion of New Jersey (Glou- 
cester County, Anglesea, Lakehurst and Lancaster), Ne- 
braska, Iowa, Illinois, Indiana and a considerable portion of 
Ohio. It also occurs in the eastern part of Colorado (Fort 
Collins, Hugo, Berkeley ) and of New Mexico (Las Vegas) and 
in the southern part of Michigan. It probably ranges through 
a considerable part of Mexico, and probably is present in por- 
tions of Arizona, eastern Wyoming, the southern half of South 
Dakota, southern Minnesota and southern Wisconsin and the 
western part of West Virginia. It would be interesting to 
know if it is present in the southeastern part of Montana, 
the extreme southern part of Ontario (in Canada), and in the 
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Hudson River Valley and on Long Island in New York. It 
seems to be confined pretty strictly to the Upper and Lower 
Austral Zones, being apparently much more abundant in the 
latter where, next to B. pennsylvanicus, it appears to be the 
most common species. 

This species seems to have no very close allies in the 
Western Hemisphere, 2. seharatus Cress. and B. mormonorum 
apparently being most nearly related to it. It is one of our 
most constant species in its color characters. 

I have not seen the type specimen on which Smith based 
his original description of this species, and I have no further 
information concerning it than has already been published, 
but the description given by Smith applies so well to the 
male above described that I have no doubt of their being the 
same, especially as no other form, belonging to the Bombidz 
and known to me, could have been the one described by 
Smith. I have not seen the male which Cresson considered 
to be Smith’s 2. fraternus, but, as it came from Texas, it to, 
without doubt, belonged to the species above described. 


Bombus (Bombias) separatus Cress. 


Bombus virginicus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 87, n. 
1, & (not the 2 and 8). 
‘*  separatus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 165, 
; ©) tel Hl. 

oe ig Putnam, Proc. Essex Instit., IV, 1864, p. 101. 

wr a Packard, Proc. Essex Instit., IV, 1864, p. 114,2 8 o&. 

ne ee Cresson, Proc. Davenp. Acad. Nat. Sci., I, 1876, p. 
210, also Putnam on p. 195. 

ee ut Cresson, Trans. Amer. Ent. Soc., VII, 1879. 

oo, ok Bowles, Ann. Rep’t Ent. Soc. Ont., 1880, p. 33. 

“f uf McCook, Tenants of an Old Farm, 1885, p. 173. 

oN ‘ Cresson, Syn. Hym. No. Amer., 1887, p. 308. 

si or Ant. Handlirsch, Ann. Naturh. Hofmus Wien., III, 
1888, p. 229. 

a virginicus Provancher, Addit. Faun. Canada. Hymen., 1888, 
pP25a9,/6". 

vi separatus Dalla Torre, Cat. Hym., X, 1896, p. 546. 

sf a Titus, Can. Ent., XXXIII, 1902, pp. 37 and 39, 9 8a". 

a ne Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, pp. 
MW/Gana 77.08 2 7cr- 
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Bombias separatus Viereck, Can. Ent., XXXVI, April, 1904, p. 97. 
ne ts Swenk, Ent. News, XVIII, July, 1907, p. 294, n. 1. 
Bombus oF Cockerell, Univ. Color. Studies, IV, 1907, p. 258. 


Types.—From Illinois, Pennsylvania and Canada; in the 
collection of the American Entomological Society. 


Pile short and vather coarse in texture. Dorsum of thorax and 
pleura clothed with yellow pile. Dorsum of abdomen with the first seg- 
ment yellow ; the second segment more or less brown-ferruginous on the 
basal portion, especially in the middle, the remainder being black ; the 
remaining segments all black. Malar space short. Face, venter and 
legs of females black. Wings of queen dark. 

Queen. Head.—Face black, but witha very faint sprinkling of light 
yellow hairs usually present above the bases of the antenne; occiput 
usually entirely black, but often with touches of yellow pile; ckeeks 
black. Labrum with tubercle-like areas having their margins some- 
what sharply elevated and their summits coarsely and somewhat 
sparsely punctate and slightly concaved; the surface between these 
areas, and above the shelf-like projection, deeply excavated ; the shelf- 
like projection wide and prominent. Malar space shorter than its 
width at the apex, about one-sixth as long as the eye. Clypeus with 
disc sparsely and delicately punctate, almost smooth; the corners 
coarsely punctate. Ocelli as in B. mormonorum. Flagellum of an- 
tenna about one and four-fifths times as long as the scape; the third 
antennal segment much longer than the fifth, the fifth somewhat 
longer than the fourth. 

Thorax.—Center of the disc naked, the dorsum otherwise being en- 
tirely covered with yellow pile; mesopleura always covered with yel- 
low pile to, or very nearly to, the bases of the legs; at least the upper 
portions of the metapleura clothed with yellow pile; sides of the me- 
dian segment sometimes with mostly black pile and sometimes with 
mostly yellow pile, but usually with a mixture of black and yellow 
hairs. 

Abdomen.—Dorsum: segment one clothed with yellow pile; seg- 
ment two with at least the basal middle, and often with the basal half, 
covered with brown-ferruginous or brownish-yellow pile, the rest of 
the segment being black; the remaining segments entirely black. Ven- 
ter black. 

Wings —Deeply stained with brown; the fore pair lightest across 
the middle and darkest in the region beyond the veins, often with very 
slight violaceous reflections. 

Legs.—Black and with black corbicular fringes. 

Worker.—Much like the queen, but with wings usually lighter; the 
second dorsal abdominal segment sometimes almost entirely covered 
with brown-ferruginous pile; the posterior femora sometimes with a 
noticeable amount of yellow pile. 
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Male. Head.—Rounded in outline as viewed from in front. Face 
argely clothed with yellow pile from near the lower margin of the 
clypeus to some distance above the bases of the antennz, but usually 
with a more or less strong admixture of black hairs with the yellow; 
occiput largely covered with yellow pile; cheeks often entirely dark, 
but usually with more or less yellow pile connecting with the yellow 
on the occiput. Malar space about one-third as long as its width at 
the apex. Ocelli placed in the narrowest part of the vertex ; the lateral 
ones separated from the margins of the eyes by about one-half their 
own diameters. Flagellum of antenna about three times as long as 
the scape; the third and fifth antennal segments about equal in length, 
the fourth much shorter than either. 

Thorax.—The dorsum covered with yellow pile, but the disc often 
bearing more or less black hair; mesopleura covered with yellow pile 
to the bases of the legs; metapleura and sides of the median segment 
clothed with yellow pile. 

Abdomen.—Coloration of pile of dorsum much like that of the worker, 
but the extreme side margins of the third segment often with touches 
of yellow. Venter mostly dark, but usually with more or less yellow 
pile, especially in the middle. 

Genitalia.—Outer spatha (fig. 129) with anterior margin deeply in- 
curved; the side margins strongly incurved in front, but broadly 
outcurved behind ; the hind margin straight or somewhat incurved ; the 
posterior portion of the ventral surface rather thickly set with moder- 
ately long, branching hairs. Inner spatha (fig. 127) with the sides of 
the anterior margin nearly straight and nearly in the same straight 
line; the side margins incurved slightly ; the apical margin somewhat 
variable, but usually nearly straight ; the apical portion of the ventral 
surface thickly covered with long, branched hairs; a large, elongate 
fenestra often present somewhat in front of the center. Claspers (figs. 
85 and 90) with volsellz tapering gradually toward their tips, their 
apical projections long, prominent, somewhat recurved and with more 
or less serrate margins ; squamz with lobes separated by an unusually 
shallow indentation of the inner margin; ends of branches rather 
strongly quadrate in appearance as seen from dorsalside. Sagittze with 
rather wide shafts and very broad, rounded, foliaceous heads, the 
outer margins of the latter being more of less strongly serrate, espe- 
cially at the base. 

Wings.—Usually somewhat lighter than those of the worker, only 
moderately stained with brown. 

Legs.—Coxez mostly dark, but the hind pair usually with some yel- 
low hair on their outer sides; trochanters mostly dark, but often with 
a little light pile; femora all with a large amount of yellow hair; fore 
and middle tibiz dark, but often with some slightly ferruginous hair 
on their hind sides; hind tibiz with outer faces mostly or entirely 
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naked, their fore fringes rather short and black and their hind fringes 
long and usually entirely black, but often with more or less light hairs. 
Posterior metatarsi about three and one-half times as long as their 
greatest width, and with long, mostly dark hind fringes; their outer 
faces somewhat concaved. 

Dimensions.—Length: queen, 15 mm. to 20 mm.; worker, 11 mm. 
to 15 mm.; male, 12 mm. to 18}mm. Spread of wings: queen, 39 
mm. to 43 mm.; worker, 27 mm. to 38 mm.; male, 31 mm. to 35 
mm. Width of abdomen at second segment: queen, 8; mm. to 10 
mm.; worker, 6 mm. to 8} mm.; male, 6} mm. to 8 mm. 

Redescribed from many specimens of each caste, including 
three queens, one worker and two male homotypes. 

Habitat.—I have records of this species as follows: Ver- 
mont (Bridport), New York, Massachusetts, Connecticut, 
Rhode Island, New Jersey, Pennsylvania, Delaware, Mary- 
land, Virginia, West Virginia, Ohio, Michigan (Detroit, 
Maple), Indiana, Kentucky, Illinois, Wisconsin (Grand 
Rapids), Minnesota, Iowa, Missouri, North Carolina (Char- 
lotte and Raleigh), South Carolina, Georgia, Florida (Cap- 
ron and Miami), Alabama, Mississippi, Louisiana, Tennessee, 
Arkansas, Kansas, Nebraska, North and South Dakota, 
Montana, Wyoming, Colorado, Idaho, Washington (Pasco, 
Wawawai, Almota, Yakima City), Oregon (Echo and Cor- 
vallis) and Canada (probably southern Ontario, though Bow- 
les has recorded it from Montreal). It is mainly a Transi- 
tion and Upper and Lower Austral species, but it runs over 
into the Canadian Zone in some regions. It is most abun- 
dant in the Upper Austral Zone where it is common. It is 
a rather rare species in New England. It seems probable 
that extensive collecting will add considerably to the range 
of habitat given here. What are its northern and southern 
limits? Is it present in the old territory of Assiniboia, 
Texas, Oklahoma, California, Nevada, Utah, Arizona, New 
Mexico, or Mexico. 

Nests.—F. W. Putnam (Proc. Essex Instit., 1864) states 
that this species makes its nests under old stumps and in 
situations similar to those in which the nests of fervidus are 
found. He also states that it is one of the more ferocious 
species when its nests are attacked. 

This species has its closest relative in B. mormonorum. 
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Bombus (Bombias) mormonorum Franklin. 


Bombus mormonorum Franklin, Trans. Amer. Ent. Soc., XXXVII, 
1911, p. 161, 9 8 o&. 


Types.—Described from four queens (cotypes), many 
workers (all cotypes) and two males (cotypes). These 
specimens were all taken in Utah as follows: two queens, 
nineteen workers and two males from Beaver Valley (the con- 
tents of a nest); one other queen and one other worker also 
from Beaver Valley; one queen and one worker from Beaver 
Creek Hills; one worker from Beaver Cafiyon and two from 
South Creek, Beaver County. All the type specimens de- 
posited in the collection of the Museum of Brooklyn Instit- 
tute, except a queen and worker in the collection of the Massa- 
chusetts Agricultural College and a queen and worker in the 
collection of the United States National Museum. 


Pile short and of medium texture. Thorax clothed with yellow pile, 
with no trace of a black interalar band. Dorsum of abdomen with seg- 
ment one yellow ;, segment two entirely yellow or with the apical margin 
black or the basal middle brown-ferruginous ; the remaining segments 
mostly black. Corbicular fringes of females dark. Wings of females 
rather deep brown. Malar space short. 

Queen. Head.—¥Face with considerable yellow pile mixed with the 
black about the bases of the antennz ; occiput with considerable yel- 
low pile, but usually with more or less black hair admixed; cheeks 
dark. Labrum with tubercle-like areas having their hind (proximal) 
margins rather sharply rounded and summits considerably concaved, 
the region between them, and above the shelf-like projection, deeply 
excavated ; the shelf-like projection rather wide and prominent. Malar 
space distinctly shorter than its width at the apex, less than one-sixth 
as long as the eye. Clypeus for the most part very delicately punctate 
over the disc. Each lateral ocellus about one-half as far from the 
supra-orbital line as from the nearest eye. Flagellum of antenna 
about one and four-fifths times as long as the scape; third antennal 
segment longer than the fifth, the fifth longer than the fourth. 

Thorax.—Dorsum clothed with yellow pile; mesopleura covered 
with yellow pile to the bases of the legs; metapleura mostly clothed 
with yellow; sides of the median segment sometimes entirely dark and 
sometimes clothed with light yellow pile, but usually with a mixture 
of dark and light hairs. 

Abdomen.—Dorsum: segment one yellow; segment two covered 
with yellow pile, except for black on its apical margin; segment three 
black, but sometimes with slight touches of yellow pile on the extreme 
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side margins; segments four, five and six entirely black. Venter 
black. Hypopygium without a median carina. 

Wings.—Rather dark brown; the fore pair darkest in the region 
beyond the veins. 

Legs.—Coxe and trochanters mostly dark; femora with more or 
less yellow pile on their lower sides; fore and middle tibiz and cor- 
bicular fringes dark. 

Worker.—Much like the queen, but the apical margin of the second 
dorsal abdominal segment often covered with yellow pile, and at least 
the basal middle brown-ferruginous, pile of this color sometimes 
covering the entire segment; segments three and four usually with 
strong touches of yellow pile on their extreme side margins; the sides 
of the median segment usually with pure, or nearly pure, pale yellow 
pile; the face, above the bases of the antennz, and the occiput usu- 
ally with purer yellow pile than in the case of the queen. 

Male. Head.—Face and occiput mostly covered with whitish pile ; 
cheeks with some whitish pile connecting with that on the occiput. 
Malar space about one-third as long as wide. Clypeus mostly covered 
up with whitish pile. Ocelli in the narrowest part of the, vertex, the 
lateral ones separated by about one-half their own diameters from the 
margins of the eyes. Third and fifth antennal segments equal in 
length, the fourth much shorter than either; flagellum about two and 
three-fourths times as long as the scape. 

Thorax.—Dorsum, pleura and sides of the median segment covered 
with whitish pile. 

Abdomen.—Dorsum: segments one and two whitish; the remaining 
segments mostly dark, but with considerable whitish pile on the sides. 
Venter with mostly whitish pile. 

Wings.—Much lighter than those of the females; somewhat stained 
with brown. 

Legs.—Coxe, trochanters and femora all clothed for the most part 
with whitish pile; fore tibiz mostly dark; middle tibiz mostly dark 
or with considerable whitish pile on their hind sides; hind tibize 
with outerfaces mostly bare, their front fringes short and mostly dark, 
their hind fringes long and dark or whitish ; hind metatarsi with long 
and more or less whitish hind fringes. 

Dimensions.—Length: queen, 17 mm. to 21} mm.; worker, 11 mm. 
to 17 mm.; male, about 13 mm. Spread of wings: queen, 41 mm. 
to 43 mm.; worker, 26mm. to37 mm.; male, about 34 mm. Width of 
abdomen at second segment: queen, about 94mm.; worker, 54 mm. 
to 8 mm.; male, about 7} mm. 


This insect is closely allied to sefavatus, and it is quite 
possible that it should be considered a subspecies or color 
variant of that species. 
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Bombus (Bombias) morrisoni Cress. 
Bombus morrisoni Cresson, Proc, Acad. Nat. Sci. Phila., 1878, p. 183, 
LNs) he 
" a Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230 
(Catal.). 
oe ss Cresson, Syn. Hym. No. Amer., 1887, p. 308. 
morrisonit Ant. Handlirsch, Ann. Naturh. Hofmus. Wien., 
TH, 1888. p. 245; 2. 8 ok. 
a a Dalla Torre, Cat. Hym., X, 1896, p. 535. 
‘<  morrisonit Cockerell, Bull. Sci. Lab. Den. Univ., XI, 1898, p. 
pl 
Cockerell and Porter, Ann. and Magaz. Nat. Hist., 
Ser. 7, IV, 1899, p. 388. 
morrisonii Fowler, Rep’t Cal. Agr’1 Exp. Sta., 1902, Part II, 
p. 317. 
ss ‘ Titus, Can. Ent., XXXIV, 1902, pp. 37 and 39, 
2 & cH. 
me perplexus, Titus, Can. Ent., XXXIV, 1902, pp. 37 and 39, o&. 
eK morrisoni Viereck, Can. Ent., XXXVI, April, 1904, p. 98. 
oY 4h Howard, Insect Book, 1904, Plate III, fig. 36, @. 
morrisont Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 313. 
48 SS Cockerell, Bull. Amer. Mus. Nat. Hist., XXII, Arti- 
cle XXV, Dec. 17, 1906, p. 453, n. 116. 
Bombias as Swenk, Ent. News, XVIII, July, 1907, p. 295, n. 5. 
Bombus + Cockerell, Univ. Colo. Studies, IV, 1907, p. 258. 
as morrisonti Davidson, Bull. So. Cal. Acad. Sci., X, 1911, p. 66. 


ce e 


Types.—Described from numerous specimens from Colo- 
rado, now in the collection of the American Entomological 
Society. 

Pile short, rather coarse and dense. Dorsum of thorax covered with 
yellow pile; pleura of the females mostly, and of the males largely, 
covered with black hair. Anterior part of dorsum of abdomen yellow 
and apical part black. Females with venter and legs dark. Wings 
of queens very dark. A handsome species. 

Queen. Head.—Comparatively wide for its length. Face entirely 
dark; occiput with a triangular patch of yellow pile, the hind part of 
this patch usually extending to the sides of the head; cheeks dark. 
Labrum with tubercle-like areas having their margins rounded and 
summits somewhat concaved; shelf-like projection rather wide and 
prominent; translucent areas faintly visible to the naked eye. Malar 
space shorter than its width at the apex, between one-fifth and one- 
sixth as long as the eye. Ocelli placed distinctly below the supra- 
orbital line. Flagellum of antenna somewhat less than twice as long 
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as the scape; third antennal segment somewhat shorter than the 
fourth and fifth taken together, the fifth longer than the fourth. 

Thorax.—Dorsum covered with yellow pile, this pile reaching down 
onto the mesopleura to a little below the level of the bases’ of the 
wings; the remaining portions of the mesopleura black; the meta- 
pleura black, except for an inconspicuous tuft of yellow hairs usually 
present just below the base of each hind wing; sides of median seg- 
ment entirely dark : 

Abdomen.—Dorsum: segment one clothed with yellow pile; seg- 
ment two covered with yellow pile, but usually with black pile on the 
extreme side margins; segment three with a large patch of yellow 
pile nearly reaching the side margins at the base of the segment, but 
on the apical margin reaching only about half-way to the side margin 
on each side, the rest of the segment being black; segments four, five 
and six entirely black. Venter black. 

Wings.—Very dark and with slight violaceous reflections; the fore 
pair darkest in the median, submedian and parts of the second dis- 
coidal cell, and in the anterior portion and about the apex of the radial 
cell, lightest in the region beyond the veins. 

Legs.—Black. 

Worker.—Much likethe queen, but with somewhat lighter wings, and 
the yellow patch of pile on the third segment tending to cover more of 
the segment; face sometimes with a very slight sprinkling of yellow 
hairs above the bases of the antenne. 

Male. Head.—Face with a large amount of yellow pile above and 
below the bases of the antennz, usually with a more or less strong 
admixture of black hairs; occiput largely covered with yellow pile ; 
cheeks sometimes entirely dark, but usually with a considerable amount 
of yellow pile connecting with the yellow on the occiput. Malar space 
about one-half as long as its width at the apex. Clypeus clothed, but 
not very densely, with mostly yellow pile. Ocelli placed exactly in the 
narrowest part of the vertex, the lateral ones about half their diameters 
from the inner margins of the eyes. Flagellum of antenna fully three 
times as long as the scape; third and fifth antennal segments equal in 
length, the fourth shorter than either. 

Thorax.—Coloration of pile much as in queen, but usually as much 
as the upper two-fifths of the mesopleura covered with yellow pile, 
and often even their lower portion with a slight agree of yellow 
hairs admixed with the black. 

Abdomen.—Dorsum: three basal segments entirely covered with 
yellow pile; segment four sometimes entirely black and sometimes 
with all but the apical margin covered with yellow pile, but usually 
mostly black with the basal middle bearing more or less yellow pile; 
segments five, six and seven entirely black. Venter mostly dark, but 
usually with more or less yellow pile along the middle line of some of 
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the segments, and sometimes with some yellow hair on the sides at 
about the middle of the abdomen. 

Genitalia.—Outer spatha (fig. 31) with anterior margin broadly 
and evenly incurved; the side margins slightly outcurved; the hind 
margin strongly incurved in the middle, thus making the apex ap- 
pear more or less bilobed; anterior lateral projections more or less 
pointed; ventral surface with short scattered hairs on each side of 
the apical half. Inner spatha (fig. 134) with sides of anterior margin 
curved backward; the side margins irregularly incurved; the apical 
portion slightly bilobed, its hind margin being slightly emarginate in 
the middle; ventral surface of apical portion, on the sides and along 
the middle line, bearing long, dense, branching hairs. Claspers (figs. 
86 and 89) with volselle strongly constricted in the middle, their api- 
cal projections rather large, pointed and with serrate margins; outer 
lobes of squamz much larger than the inner ones, the tips of both 
lobes rounded. The heads of the sagittze quite broadly foliaceous ; 
their shafts nearly straight. 

Wings.—Very much lighter than those of the queen; without vio- 
aceous reflections ; at most not darker than light brown. 

Legs.—Coxe usually entirely dark, but sometimes with some yellow 
pile; the fore trochanters usually entirely dark and the middle and 
hind ones also sometimes so, but the middle and hind ones usually 
with more or less yellow pile on their lower sides; the fore and middle 
femora often with some yellow pile; the hind femora always with con- 
siderable yellow hair; fore and middle tibiz entirely black; hind 
tibiz with fringes black, the hind fringes being long and the front 
fringes rather short; hind fringes of posterior metatarsi long and 
mostly black; posterior metatarsi from three and one-half to four 
times as long as their greatest width. 

Dimensions.—Length: queen, 17 mm. to 24 mm.; worker, 12 mm. 
to 17 mm.; male, 13 mm. to 21 mm. Spread of wings: queen, 45 
mm. to 49 mm.; worker, 29 mm. to 40 mm.; male, 33 mm. to 40 mm. 
Width of abdomen at second segment: queen, 11 mm. to 12 mm.; 
worker, 6mm. to 9 mm.; male, 7 mm. to 9 mm. 


Redescribed from many qeeens (three of them homo- 
types), five workers (from Utah, Colorado and New Mexico) 
and six males. 

Variation.—The workers of this species do not, as a rule, 
have, in all respects, the same coloration as the typical 
worker described above. I have seen every gradation be- 
tween the typical worker and the color variant described 
below, which is the form most commonly met with in col- 
lections : 
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Color Variant.—Worker like the typical form, but with the third 
dorsal abdominal segment entirely, and very often also the basal mid- 
dle of the fourth, covered with yellow pile. Many specimens from 
Arizona, New Mexico, Colorado and Utah. 


Habitat.—I have records of this species from Colorado, 
Utah, Nevada, California (Chino, Los Angeles, Mt. Shasta), 
Arizona (Flagstaff and Southern Arizona) and New Mexico, 
and it probably ranges throughout the greater portion of the 
Transition Zone in those states. That it runs over into the 
Upper Austral Zone a little, is shown by the following records 
from western Nebraska: Warbonnet Cafion, Sioux County, 
and Gering (very rare) (Swenk in Ent. News, July, 1907). 
What are its northern and southern limits? Does it range 
into Mexico? My most northern record is Mt. Shasta, Cali- 
fornia, and my most southern is “southern Arizona.’ It 
seems to be a fairly common species throughout a consider- 
able portion of its habitat. 

This species is apparently most closely related to &. crot- 
chiz, with which, however, it does not seem to be very 
closely allied. 

The queens of this species are very striking in appearance. 


Bombus (Bombias) crotechii Cress. 
Bombus crotchii Cresson, Proc. Acad. Nat. Sci. Phila., 1878, p. 184, 2. 

a ‘« Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 23 
(Catalt): 

os ‘« Cresson, Syn. Hym. No. Amer., 1887, p. 307 (Catal.). 

ue nigrocinctus Provancher, Addit. Faun. Canada. Hymen., 1888, 

p. 342, ¢. 

‘s crotchit Dalla Torre, Cat. Hym., X, 1896, p. 515. 

ae oe Fowler, Rep’t Cal. Agr’] Exp. Sta., 1902, Part II, p. 
ale 

i improbus Howard, Insect Book, 1904, Plate II, fig. 13, o. 


Types.—Queen in the collection of the American Entomo- 
logical Society. The male figured in Dr. L. O. Howard’s 
“Insect Book’’ as B. improbus was used, with others, in 
making the description given below, and this specimen must 
be considered as the type of this sex. The male and the 
worker cotypes (here described for the first time) are all in 
the collection of the United States National Museum. 


eee 
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Pile short and rather coarse. Head of females, except occiput, ana 
thorax of same sex, except anterior part of dorsum, black; abdomen 
variable, but always with second dorsal segment for the most part covered 
with yellow pile. Wings of females very dark and their legs black ; 
malar space rather short. 

Queen. Head.—Symmetrical trapezium-shaped ; face and sides en- 
tirely black; triangular patch of pile on occiput with apical (anterior) 
part black and basal (posterior) part pure yellow, sometimes with a 
slight admixture of black hairs. Labrum with tubercle-like areas 
sharply and rather deeply concaved at the summit, the concaved sur- 
faces rather smooth, but very sparsely punctate ; median shelf-like pro- 
jection of good width and rather prominent; translucent areas visible 
to the naked eye. Malar space about as long as its width at the apex, 
less than one-fourth as long as the eye. Clypeus sparsely punctate, 
smooth and shining. Ocelli typical and typically placed for Bomézas. 
Flagellum of antennz about twice as long as the scape; third antennal 
segment about equal to the fourth and fifth taken together, the fifth 
longer than the fourth. 

Thorax.—Entirely black, except the anterior part of dorsum back 
to the tegule yellow; the yellow extending down on the sides, in front 
of the tegulz, to somewhat below the level of the bases of the wings ; 
disc naked and shining. 

Abdomen.—Dorsum: segment one black; segment two, except 
basal middle, covered with yellow pile; segments three and four black ; 
five and six covered with ferruginous pile of varying shade. Venter 
entirely black, except apical segment, this often bearing a sprinkling 
of ferruginous hairs. Hypopygium without median carina. 

Wings.—Dark brown, the fore pair especially dark. Fore wings 
lightest in the region beyond the veins, darkest in the median and sub- 
median cells and in the anterior portion of the second discoidal and 
about the tip of the radial cell ; with very slight violaceous reflections. 

Legs.—Coxe, trochanters, femora, anterior and middle tibize and 
corbicular fringes all black; posterior metatarsi bearing no very long 
hairs. 

Worker.—Much like the queen, but the wings usually considerably 
lighter and the triangular patch of pile on the occiput often entirely 
yellow; the scutellum sometimes with a strong admixture of yellow 
hairs ; sides of first abdominal segment often with some yellow pile. 

Male. Head.—Very broadly rounded, trapeziform. Face pretty 
well covered with nearly pure yellow pile, sometimes with a few black 
hairs intermixed, this pile almost touching the inner margin of the 
eye on either side; occiput covered with pure yellow pile ; sides of head, 
behind eyes, bearing yellow pile for most part. Malar space about half 
as long as its width at apex; clypeus for most part covered up with 
pile ; ocelli placed more than one-third of the distance from the supra- 


TRANS. AM. ENT. SOC., XXXVIII. 


436 AMERICAN HYMENOPTERA. 


orbital line toward the bases of the antenne, the lateral ones not more 
than half their diameter from the inner margins of the eyes; eyes 
greatly swollen and often peculiarly pinkish in color; the vertex 
above the ocelli very slightly narrower than at the ocelli. Flagellum 
of antenne fully three times as long as scape; third and fifth an- 
tennal segments subequal in length, fourth much shorter than either. 

Thorax.—Anterior part of dorsum and the scutellum entirely covered 
with yellow pile, witha broad, but usually poorly defined (there being 
often a strong admixture of yellow hairs on the sides) black interalar 
band between. Mesopleura variable, sometimes covered with yellow 
to bases of legs and sometimes yellow for only a short distance below 
the level of the bases of the wings as in the females; metapleura and 
sides of median segment all black. 

Abdomen.—Dorsum: first two segments covered with yellow pile; 
third segment sometimes entirely black, sometimes with considerable 
yellow on the sides; fourth segment entirely black, partly black and 
partly ferruginous (of varying shade), or entirely ferruginous; fifth 
segment variable in the same way and with the same colors as the 
fourth ; sixth and seventh segments entirely covered with ferruginous 
(of varying shade) pile. Venter clothed with black pile, the two api- 
cal segments sometimes with some light ferruginous hair. 

Genitalia.—Outer spatha (fig. 117) very broad, about one-fourth as 
long, from anterior to posterior border along the middle line, as wide, 
between extreme side margins; anterior lateral projections rounded ; 
anterior border broadly and evenly incurved ; posterior border broadly 
and evenly outcurved; posterior half of ventral surface covered with 
scattered hairs, somewhat thicker and longer on the sides than on 
the middle. Inner spatha (fig. 130) with median portion of anterior 
border broad and thickly chitinized and side portions curved strongly 
backwards; posterior part of ventral surface covered with moderately 
long hairs, with a very small, somewhat elongated median fenestra some 
distance from the posterior border, encircled by an elongated tuft of hairs. 
Claspers (figs. 81 and 88) rather thick and powerful in appearance, but 
somewhat suddenly more slender toward the apex. Branches broad 
at base, but narrowing rapidly toward the apex, their apices narrow 
and rounded as seen from dorsal side. Volselle very broad to about 
the ends of the branches, from there tapering rapidly; apical projec- 
tions with outcurved and serrate margins. Squame deeply and acutely 
emarginate on inner side, the outer lobe being more than twice as 
large as the inner one and rather acutely rounded at apex; membrane 
rather large and noticeable. Heads of sagitte irregularly sickle- 
shaped, the base of the sickle being very broad, the apex sharply 
pointed, and the outer border more or less serrate and forward bent. 
Uncus very broad, its strongly recurved portion tapering rapidly to a 
rather narrow and emarginate apex. 
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Wings.—Somewhat lighter as a rule than those of workers; quite 
strongly stained with brown. 

Legs.—Coxe, trochanters and fore femora usually entirely black, 
sometimes the two former with a slight sprinkling of yellow hairs; 
middle and hind femora usually entirely black, except for a small 
amount of yellow pile often present near their apices on the outer side ; 
fore and middle tibiz usually entirely black, but sometimes with a 
little ferruginous pile on their hind sides near the tip; fringes of hind 
tibize usually black, but sometimes rather strongly ferruginous. Outer 
faces of hind tibiz convex and bare; fore fringes short; hind fringes 
only moderately long. Posterior metatarsi from three and one-half to 
four times as long as their greatest width, with hairs fringing hind 
borders long. 

Dimensions.—Length: queen, 17 mm. to 21 mm.; worker, 11 mm. 
to 16 mm.; male, 14 mm.to 20 mm. Spread of wings: queen, 44 
mm. to 50 mm.; worker, 28 mm. to 35 mm.; male, 36 mm. to 40 
mm. Width of abdomen at second segment: queen, 10} mm. to 123 
mm.; worker, 64 mm. to 8 mm.; male, 7} mm. to 8} mm. 


Redescribed from five queens (one of them a homotype), 
two workers and six males. 

Variations.—The above described queen and worker are 
the typical forms of this species, but the abdomen is quite 
variable, and the following variations, between which I have 
seen every conceivable gradation, seem distinct enough to 
be worthy of description: 

Color Variant I.—Like the typical queen and worker, but with all 
the abdominal segments beyond the second entirely black. (Three 
queens and one worker.) 

Color Variant 2.—The typical queen and worker, described above. 

Color Variant 3.—Like the typical queen and worker, but with the 
three apical dorsal abdominal segments entirely covered with ferru- 
ginous pile. (Two queens and five workers. ) 

Color Variant 4.—Like Color Variant 3, but with the four apical 
dorsal segments covered with ferruginous pile. (Two queens.) 


Habitat.—I have records of this species from southern 
California only, as follows: Tulare County, Ventura County, 
Los Angeles County, San Bernardino County, San Jose, 
Ontario, Claremont and San Diego. This shows that the 
species is confined pretty closely to the Upper and Lower 
Austral Zones and mainly to the latter. Probably it is to 
be found in some abundance in Lower California. Is it 
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present in southern Nevada, northern and southwestern 
Arizona, or western Mexico proper? While not especially 
rare in southern California, it does not appear to be very 
common there. 

B. hauert Ant. Handlirsch is apparently the most closely 
related to this species of all those known to me, but the two 
can readily be separated by the coloration of the scutellum 
and first abdominal segment. Next to haueri, B. morrisont 
Cress. appears to be the closest ally of crotchzz. 

I have examined the type specimen of Provancher’s B. 
nigrocinctus. It is in the collection of the United States 
National Museum. 


Bombus (Bombias) rufocinctus Cress. 


Bombus rufocinctus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 106, n. 
38, 20 
o ternarius Putnam, Proc. Essex Inst., IV, 1863, p. 99 (pars.). 
sc “ Packard, Proc. Essex Inst., IV, 1864, p. 117. 
oe edwardsti Cresson, Proc. Acad. Nat. Sci. Phila., 1878, p. 184, 
9 (not the 8 and &). 
rg 3 Trans. Amer. Ent. Soc., VII, 1879, p. 231 (Catal.) 
(pars.). 
He rufocinctus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 
23la(Catale)e 
oS edwardsit Cresson, Syn. Hym. No. Amer., 1887, p. 308 (Catal.) 
(pars.). 
oy rufocinctus Cresson, Syn. Hym. No. Amer., 1887, p. 308 
(Caial.): 
ss edwardsit Ant. Handlirsch, Ann. Naturh. Hofmus. Wien., 
III, 1888, p. 244. 
£8 praticola Provancher, Addit. Faun. Can. Hym., 1888, p. 341, 
n. 10, 8 (not the o). 


Piicge rufocinctus Provancher, Addit. Faun. Can. Hym., 1888, p. 341, 
aly BIZ Os Is} 
se edwardsit Dalla Torre, Cat. Hym., X, 1896, p. 518 (pars.) 
(Gatal>): 


es rufocinctus Dalla Torre, Cat. Hym., X, 1896, 545 (Catal.). 
- tridis Cockerell and Porter, Ann. and Magaz. Nat. Hist., Ser. 
7, IV, 1899, p. 390. 
o rufocinctus Cockerell and Porter, Ann. and Magaz. Nat. Hist., 
Ser. 7, IV, 1899, p. 391 (pars.). 
se prunelle Cockerell and Porter, Ann. and Magaz. Nat. Hist., 
Ser. 7, IV, 1899, p. 391 (pars.). 


HENRY J. FRANKLIN. 439 


? Bombus ternarius Cockerell, Entomologist, XXXII, June, 1899, p. 156. 
edwardsii Titus, Can. Ent., XXXIV, 1902, pp. 38 and 41, ?. 
me rufocinctus Titus, Can. Ent., XXXIV, 1902, pp. 39 and 43, 

ONO: 
2 tridis Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 45. 
oe rufocinctus Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 
45. 
uy prunell@ Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 45. 
te vancouverensis Viereck, Can. Ent., XXXVI, April, 1904, pp. 
98 and 99. 
WY edwardsii Viereck, Can. Ent., XXXVI, April, 1904, pp. 98 
and 100. 
vancouverensis Cockerell, Bull. So. Cal. Acad. Sci., III, June, 
1904, p. 89. 
o prunelle Cockerell, Bull. So. Cal. Acad. Sci., III, June, 1904, 
p, 89 (pars.). 
oe edwardsti Kellogg, American Insects, 1905, p. 519. 
ue ividis phaceie Cockerell, Can. Ent., XX XVIII, May, 1906, p. 
160. 
st prunelle Cockerell, Trans. Amer. Ent. Soc., XXXII, July, 
1906, p. 238 (pars.). 
“ rufocinctus Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 313. 
eo prunelle Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 
1906, p. 313 (pars.). 
oe iridis Cockerell, Trans. Amer. Ent. Soc., XXXII, Nov., 1906, 
peols: 
‘« —_ edwardsii Cockerell, Trans. Amer. Ent. Soc. XXXII, Nov., 
1906, p. 313. 
os oe Cockerell, Bull. Amer. Mus. Nat. Hist., XXII, Art. 
XXV, Dec. 17, 1906, p. 453, n. 112. 
Bombias rufocinctus Swenk, Ent. News, XVIII, July, 1907, p. 295, 
n. 6. : 
ug edwardsii Swenk, Ent. News, XVIII, July, 1907, p. 295, n. 7. 
es rufocinctus astragali Cockerell, The Entomologist, XL, 1907, 
81g I eohe 
“ oh iridis Cockerell, The Entomologist, XL, 1907, p. 
97,9. 
Bombus ees Cockerell, Univ. Colo. Studies, IV, 1907, p. 257. 
- var. phacelie Cockerell, ibid., p. 257. 
i na var. iridis Cockerell, ibid., pp. 257 and 258. 
ae es var, astragali Cockerell, ae pp. 257 and 258. 
f a Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1908, p. 111. 
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Bombus hyperboreus var. Albertensis Cockerell, Can. Ent., XLI, Jan., 
1909) :p.j 36, 
‘ie rufocinctus phacelie Cockerell, Can. Ent., XLII, 1910, p. 25. 
as es astragali Cockerell, Can. Ent., XLII, 1910, p. 25. 


Types.—In the collection of the American Entomological 
Society. 

Pile short; malar space short; face usually dark ; occiput yellow ; 
legs of females dark ; wings not very dark ; color characters extremely 
variable—abdomen ferruginous and yellow, black and yellow, or black, 
ferruginous and yellow ; dorsum of thorax mostly yellow, but at least 
the disc dark. 

Queen. Head.—Broadly rounded trapeziform; face mostly black, 
but with a sprinkling of light pile between and above the bases of the 
antennz (not very noticeable, in most cases, except with the aid of a 
lens); occiput yellow, but often with a more or less strong admixture 
of dark hairs; sides of head black. Labrum with tubercle-like areas 
well separated and with rounded margins and flat summits; shelf-like 
projection rather small and narrow; translucent areas faintly visible 
to the naked eye. Malar space considerably shorter than its width at 
the apex, not more than one-sixth as long as the eye. Clypeus rather 
sparsely and delicately punctate. Ocelli not far below the supra- 
orbital line, slightly above the narrowest part of the vertex. Flagel- 
lum of antennze about one and two-thirds times as long as scape; 
third antennal segment equal to the fourth and fifth taken together, 
the fifth scarcely longer than the fourth. 

Thorax.—Dorsum sometimes with only the disc black and some- 
times with a black interalar band, the remainder being covered 
with yellow pile; center of disc naked, smooth and shining. Meso- 
pleura usually covered for the most part with yellow pile, often en- 
tirely so to the bases of the legs, but as often with the very lowest 
parts black, and occasionally as much as the entire lower halves dark. 
Metapleura and sides of median segment sometimes entirely dark, 
sometimes with mixed yellow and black pile and sometimes with yel- 
low pile only. 

Abdomen.—Dorsum: segment one yellow ; segment two with basal 
middle yellow, the rest black; segment three black; segment four 
with basal portion black and apical portion covered with yellow pile ; 
segment five with considerable yellow pile on the sides, but black in 
the middle; segment six black. Venter mostly black, but often with 
a considerable sprinkling of light hairs on the apical margins of some 
of the segments, especially toward the sides. Epipygium with a low, 
rounded, longitudinal, median carina on its apical portion. Hypo- 
pygium tending to be carinate on apical portion. 

Wings.—Not very deeply stained with brown; the fore pair gener- 
ally lighter across the middle portion. 
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Legs.—Usually all dark, but the trochanters and bases of femora 
often with some light pile on their lower sides. a” 

Worker.—Much like the queen, but with lighter (subhyaline) wings; 
a black interalar band usually present; mesopleura usually entirely 
covered with yellow pile; metapleura and sides of median segment 
usually with little other than light or yellow pile; venter tending to 
have rather more light pile on apical portion than in case of queen. 

Male. Head.—Broadly rounded trapeziform. Face with a patch 
of usually strongly yellow pile running from the bases of the antennz 
down over the clypeus, sometimes, however, with a strong admixture 
of dark hairs; above the bases of the antennz sometimes black and 
sometimes with a tuft of yellow hair. Occiput yellow; sides of head 
behind the eyes sometimes entirely dark, but usually with more or 
less yellow pile connecting with the yellow on the occiput. Malar 
space not more than half as long as its width at apex. Clypeus usu- 
ally mostly covered up with pile. Eyes somewhat swollen and bulg- 
ing out from sides of head. Ocelli placed at not more than one-fourth 
of the distance from the supra-orbital line toward the bases of the an- 
tennz. Each lateral ocellus separated from the margin of the eye by 
about its own diameter. Flagellum of antenne a little less than three 
times as long as the scape; third antennal segment about equal to the 
fifth, the fourth shorter than either. 

Thorax.—Front part of dorsum and scutellum covered with yellow 
pile. A broad black interalar band usually present but often partly 
or entirely obliterated, the whole dorsum then being yellow. Meso- 
pleura covered with yellow pile to the bases of the legs. Metapleura 
and sides of median segment with mostly yellow pile, but often with 
some dark hair. 

Abdomen.—Dorsum: segments one and two covered with yellow 
pile; segments three and four covered with ferruginous pile; seg- 
ments five, six and seven yellow, but often with an admixture of black 
or ferruginous hairs. Venter very variable, sometimes mostly black 
and sometimes with mostly light pile, but always with the apical mar- 
gins of the segments fringed more or less with light hairs. 

Genitalia.—Outer spatha (fig. 122) short and broad; the anterior 
margin deeply incurved; anterior lateral projections rounded at their 
ends; side margins nearly straight; posterior margin broadly, but not 
deeply, incurved in the middle; apical portion of ventral surface 
scattered over with hairs, these being longest on the sides. Inner 
spatha (fig. 55) with anterior margin, except median projection, 
straight; the lateral margins converging sharply toward each other ; 
apex narrow and rounded and bearing rather dense hair on its ventral 
surface; a single median fenestra of varying shape usually present. 
Claspers (figs. 79 and 84) with branches rather narrow toward the 
tip and rounded at the end as viewed from dorsalside ; volselle of nearly 
even width throughout, but narrowing near their ends to pointed tips 
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and extending far beyond the tips of the squamz; squamz with the 
two lobes pointed and nearlyequal. Sagitte with shafts bent outward 
somewhat in the middle and heads very irregularly sickle-shaped, the 
tips appearing narrow and pointed. Uncus very broad at base and 
tapering somewhat rapidly to its rounded tip. 

Wings.—About like those of the workers. 

Legs.—Coxe sometimes entirely black, but usually with some yellow 
hair; trochanters with more or less yellow pile on their lower sides; 
femora with considerable yellow hair; fore and middle tibiz black; 
posterior tibiz with outer faces convex, naked and shining, with front 
fringes short and black and hind fringes long and sometimes entirely 
black, but often more or less strongly ferruginous. Posterior meta- 
tarsi about two and one-half times as long as their greatest width ; 
with moderately long hind fringes, sometimes black and sometimes 
more or less ferruginous ; their outer faces concave and rather sparsely 
pubescent. 

Dimensions.—Length: queen, 14 mm. to 16 mm.; worker, 8 mm. 
to 13 mm.; male, 10 mm.to 15 mm. Spread of wings: queen, 31 
mm. to 36 mm.; worker, 18 mm. to31 mm.; male, 22 mm. to 31 mm. 
Width of abdomen at second segment: queen, 8 mm. to 8} mm.; 
worker, 4 mm. to 7 mm. ; male, 5} mm. to 7 mm. 


Redescribed from fifteen queens (one of them a homo- 
type of the edwardsiz 2 of Cresson), ten workers and seven 
males. 

Variations.—This species is the most variable in colora- 
tion of any inthe Western Hemispere. I here describe such 
forms as seem marked distinctly enough to deserve descrip- 
tion. Between these various forms (which I have chosen to 
call Color Variants), I have seen almost every conceivable 
gradation both inthe males and in the females. I have also 
examined the genitalia of the variously colored males and 
find them to agree perfectly in every case. 

Color Variant I (var. albertensis Ckll.).—Queen and worker like the 
typical form, but with abdomen entirely black except for the first and 
basal middle of the second dorsal segments which are yellow. Three 
queens and two workers from Montana (Bozeman and Gallatin County 
—elevation about 5000 feet), one queen from Alberta (Calgary) and 
one worker from the old territory of Assiniboia (Regina). 

Color Variant 2.—The typical form of queen and worker described 
above. Many specimens from Montana, Colorado and New Mexico. 

Color Variant 3.—Queen and worker like the typical form, but with 


the apical portion of the third dorsal abdominal segment more or less 
ferruginous and the fourth dorsal segment entirely yellow. Several 
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specimens, one of them a cotype of zridis Ckll., from Montana and 
New Mexico. 

Color Variant 4.—Queen and worker like Color Variant 3, but with 
the second dorsal abdominal segment, except the yellow basal middle, 
and the third dorsal segment entirely covered with ferruginous pile. 
Many specimens from Montana, Colorado and New Mexico. 

Color Variant 5.—Queen like that of Color Variant 4, but with the 
first dorsal abdominal segment and the basal middle of the second 
also entirely ferruginous, thus making the three basal dorsal abdominal 
segments entirely ferruginous. Two specimens from Montana. 

Color Variant 6.—(Most of the workers of Putnam’s ‘‘ Bridport, 
Vermont,’’ nest and many queens and workers from Ottawa, Wiscon- 
sin and Montana). Queen and worker like those of Color Variant 4, 
but with the fourth dorsal abdominal segment entirely ferruginous, 
and the fifth entirely black or with touches of ferruginous on the sides. 
(Some of the workers of the Bridport nest have the fifth segment with 
more or less yellow pile, and the queen has the apical part of the fourth 
segment with some yellow pile). 

Color Variant 7.—(B. pruneli@ Ckll.). Queen and worker like the 
typical form, but with face bearing a more or less noticeable amount 
of yellow pile, pleura yellow to bases of legs, second dorsal abdominal 
segment entirely covered with yellow, fifth segment entirely yellow 
and hind trochanters and femora bearing considerable yellow pile. 
Many specimens, from Colorado and New Mexico. 

Male Color Variant 1.—Like the typical form described above, but 
with the fourth dorsal abdominal segment yellow instead of ferrugin- 
ous. Many specimens, from Montana, Ottawa and New Mexico. 

Male Color Variant 2.—Like the typical form, but with the seventh 
dorsal abdominal segment entirely clothed with ferruginous pile. 
Several specimens from Montana. 

Male Color Variant 3.—The typical form described above, Several 
specimens from Montana and Kansas. 

Male Color Variant #.—Like the typicalform, but with all the dorsal 
abdominal segments after the first two entirely covered with ferrugin- 
ous pile. Many specimens, from Ottawa, Montana and Colorado. 

Male Color Variant 5.—Like the typical form, but with the dorsum 
of the abdomen mostly yellow, sometimes with slight touches of black 
or ferruginous on the apical half. Many specimens, from Arizona, 
Washington, Montana and New York. 

Male Color Variant 6.—Like the typical form, but with all the dorsal 
abdominal segments after the first two entirely black. A few speci- 
mens from Montana and New York. 

Male Color Variant 7.—Like the typical form, but with the fourth 
dorsal abdominal segment yellow, and the fifth, sixth and seventh 
light ferruginous. A single specimen from Fort MacLeod, British 
Columbia. 
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Male Color Variant 8.—Like Male Color Variant 1, but with the third 
dorsal abdominal segment black instead of ferruginous, and the pile 
on the apical dorsal segments more whitish. A few specimens, from 
Arizona, California and Montana. 

Male Color Variant 9.—Like Male Color Variant 8, but with the 
fourth and seventh dorsal abdominal segments black. A few speci- 
mens from Montana. 

Habitat.—I have records of this species from different 
parts of the United States as follows: Washington, Oregon, 
California, Nevada, Arizona, Utah, Montana, Wyoming, 
Colorado, New Mexico, Kansas, Nebraska, South Dakota, 
Minnesota (one o collected at St. Paul), Wisconsin, Michi- 
gan, New York, Vermont (Bridport) and a doubtful one 
from Tennessee. I also have the following records from 
Canada: Quebec, Ontario, Manitoba, the old territory of 
Saskatchewan (Radisson), Alberta (Calgary), the old terri- 
tory of Assiniboia (Regina) and British Columbia. My 
most southern records are Mescalero, New Mexico and south- 
ern Arizona. What are its northern limits, also its southern 
limits in the East and in the West? It is a rare species in 
the eastern part of its range, and appears to reach its maxi- 
mum abundance in the Rocky Mountain region of the north- 
western United States, where itis common. It may range 
down the Appalachian Mountain system, but this is exceed- 
ingly doubtful, as I have only the single Tennessee record 
south of New York. Does it range through northern New 
England and New Brunswick? It belongs mainly to the 
Canadian and Transition Zones, but runs over somewhat 
into the Upper Austral. 

Nests.—One of the nests taken at Bridport, Vt., by F. W. 
Putnam and considered by him and by Dr. Packard as that 
of B&B. ternartus was really a nest of this species. It con- 
tained one queen and twenty-four workers, instead of twenty- 
three specimens as stated by Dr. Packard. These specimens 
have been all kept together in the collection of the Museum 
of Comparative Zodlogy at Cambridge. This is apparently 
the nest, with three specimens lacking, which Putnam (cf. 
Proc. Essex Inst., IV, p. 99) refers to as having been found 
‘““under the clapboards of a house,’’ as the true fermarius Say 
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nest, taken by him and in the same collection, contains only 
afew specimens. There is a specimen from Ottawa before 
me, however, which was taken eight inches under ground, 
and this leads me to believe that the species, sometimes at 
least, makes nests under ground. 

That the females and males above described should go 
together, I have the following proofs: 


1. Similarity of appearance.—These females and males resemble 
each other quite strongly, much more so than they either resemble 
other males or females respectively. 

2. Corresponding variation.—These females and males both run 
through a wide range of color variation, and the range of variation of 
the males is, in general, very similar to that of the females. 

3. Coordination of structure.—The location of the ocelli of the fe- 
males and the location of the ocelli and form of the eyes of the males 
are all transitional Bombias in character. 

4. Concordance of habitat.—The females and males both have the 
same range of habitat, and they are taken in corresponding numbers 
in different parts of that range. 


Prof. Cockerell has kindly loaned me a cotype of zrzdis, 
and it is a form of rufocinctus beyond doubt. Prof. Cock- 
erell’s description of &. prunelle was based upon specimens 
of two distinct and not at all closely allied species. Some 
of the cotypes evidently belong to a valid new form of the 
Pratorum group, and I am, in this paper, calling this form B. — 
cockerelli. The specimen of prunelleg in the United States 
National Museum, marked distinctly as the type and further 
labelled ““ White Mts., N. Mex., Rio Ruidoso, about 7600 ft. 
alt.,’’ together with some of the cotypes deposited in the 
collection of the American Entomological Society, represent, 
beyond a doubt, a subspecies of vufocinctus, as above noted. 
As the name of a species must go with the type specimen, 
where such is indicated, I have placed prunell@ in the syno- 
nomy of rufocinctus. 

With the exception of mexzcenszs and of henshawt, rufocinc- 
fus seems to have no very close allies in North America; 
on the basis of the structure of the genitalia, B. crotchiZ seems 
to come next nearest. 

The yellow pile of this species varies considerably in 
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shade. In some specimens it is very pale straw yellow, 
while in others it is light golden. The ferruginous pile also 
varies greatly in shade, in many specimens being quite pale 
while in some it is almost wine color. 


Bombus (Bombias) henshawi new species. 


Types.—Described from two queens (cotypes) from San 
Francisco and Palo Alto, California, one of which is deposited 
in the collection of the Museum of Comparative Zodélogy at 
Cambridge and the other in the collection of Leland Stan- 
ford Jr. University. 

Pile of medium length and texture. Face dark ; occiput with yellow 
pile ; dorsum of thorax entirely covered with yellow pile, except for a 
black band between the bases of the wings ; pleura mostly dark; abdo- 
men dark, except for the fourth and fitth dorsal segments bearing yellow 
pile; legs dark; wings not very deeply stained with brown. Malar 
space short. 

Queen. Head.—Face entirely dark; occiput with a triangular patch 
of yellow pile; cheeks dark. Labrum with tubercle-like areas having 
their margins rounded and summits flat or slightly concave; shelf-like 
projection wide and prominent. Malar space distinctly shorter than 
its width at apex, about one-sixth as long as the eye. Clypeus rather 
sparsely and delicately punctate over the disc. Ocelli not much below 
the supra-orbital line. Flagellum of antenna about one and two-thirds 
times as long as the scape; third antennal segment much longer than 
the fifth, almost equal to the fourth and fifth taken together, the fifth 
somewhat longer than the fourth. 

Thorax.—Dorsum, except for a well defined black interalar band, 
entirely covered with light yellow pile; the yellow on the anterior 
part extending down onto the sides to somewhat below the level of the 
bases of the wings. The center of the disc bare and smooth. The 
mesopleura mostly, and the metapleura and sides of the median seg- 
ment entirely, dark. 

Abdomen.—Dorsum : first three segments entirely covered with black 
pile; fourth segment covered with yellow pile; fifth segment mostly 
covered with yellow pile, but with a small amount of black hair in the 
middle; sixth segment dark. Venter dark. Hypopygium with a me- 
dian carina on its apical portion. ; 

Wings.—Not very deeply. stained with brown; the fore pair lightest 
in the region beyond the veins. 

Legs.—Coxez, trochanters, femora and tibie, including corbicular 
fringes, dark. 

Dimensions.—Length, 15 mm.; spread of wings, 35 mm.; width of 
abdomen at second segment, about 8} mm. 


HENRY J. FRANKLIN. 447 


This species is very closely allied to B. rufocinctus Cress., 
and it is possible that extensive collecting will show that it 
should be considered either a subspecies or a color variant 
of that species. 

I take pleasure in naming this species for Mr. Samuel 
Henshaw, Curator of the Museum of Comparative Zodlogy, 
who loaned me one of the specimens. 


Genus PSITHYRUS Lepeletier. 


Apis (ex parte) Fabricius, Ent. Syst., II, 1793, p. 317, and other old 
authors. 
Apis * * e, 2, Kirby, Monog. Ap. Angl., I, 1802, p. 209. 
Bombus (ex parte) Fabricius, Syst. Piez., 1804, p. 342, and other old 
authors. 
Bremus (ex parte) Panzer, Faun. Insect. German., VIII, 1805. 
Uneigentliche Hummeln Illiger, Magaz,. fiir Insektenk., V, 1806, p. 
73) 
Bremus (ex parte) Jurine, Nouv. Méth. Class. Hymén., 1807, p. 257. 
Bombus, Divisio secunda, Dahlb. Bomb. Scand., 1832, p. 30. 
Psithyrus Lepeletier, Ann. Soc. Ent. France, I, 1832, p. 372. 
Apathus Newman, Ent. Magaz., II, 1834, p. 404, nota. 
Psithyrus Lepeletier, Hist. Nat. Insect, I, 1836, pp. 33 and 458. 
oe Westwood, Int. Mod. Class. Insect., II, 1840, p. 280. 
os Lepeletier, Hist. Nat. Insect., II, 1841, p. 424. 
Apathus Smith, Cat. Bees of Great Britain, 1855, p. 234. 
Bombus (ex parte) Greene, Ann. Lyc. Nat. Hist. N. Y., VII, 1860, p. 
169. 
Apathus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 110. 
ey Packard, Proc. Essex Instit., IV, 1864, p. 118. 
oe Thomson, Opusc. Ent., I, 1869, pp. 7 and 12. 
Psithyrus Schmiedeknecht, Apidzee Europaez, I, 1882-84, pp. 385 to 
391. ; 
Apathus Provancher, Faun. Ent. Can., II, 1883, pp. 728 and 736. 
Psithyrus Dalla Torre, Cat. Hym., X, 1896, p. 565. 
NS Sharp, Insects, II, 1899, p. 59. 
sy Ashmead, Trans. Amer. Ent. Soc., XXVI, 1899, p. 58. 
ee Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, p. 176. 
ay Schmiedeknecht, Hym. Mitteleurop., 1907, p. 24. 


Type of genus.—Psithyrus rupestris (F.), the first species 
placed under the genus by Lepeletier. 

Common names.—The bees of this genus are, in common 
with those of Bombus, popularly known as “‘ Humble-bees ”’ 


TRANS. AM. ENT. SOC., XXXVIII. 


448 AMERICAN HYMENOPTERA. 


or ‘‘ Bumble-bees,”’ for only entomologists recognize the dif- 
ferences between the two genera. In entomological litera- 
ture, the species of Pszthyrus have been called “Guest Bees,”’ 
‘“‘Inquiline Bees’’ and “Guest Bumble-bees.”’ They have 
been given these names because of the fact that the pub- 
lished observations, concerning their life history and habits, 
indicate that they are habitually inquilinous in the nests of 
species of Bombus. Many of the European records concern- 
ing this are evidently valid, but there is not yet a single true 
New World account of a Pszthyrus having been found in a 
Bombus nest. As there are other bees which are inquilinous 
in the nests of solitary bees, the terms ‘Guest Bees’’ and 
“‘Inquiline Bees ’’ cannot be distinctive names for Pszthyrus 
species. The name ‘“‘ Guest Bumble-bees’’ is distinctive 
and appropriate as these insects have undoubtedly descended 
with Bombus from a common ancestral stock. 

Degeneracy.—Most of the structural characters, in which 
Psithyrus differs from Bombus, appear to show a more or 
less marked degeneration. Among these marks of degen- 
eracy, the following may be particularly mentioned: 

1. The absence of corbiculz, which is correlated with their having 
given up the habit of gathering pollen. 

2. The absence of the ‘‘ pollen mills,’’ which is also apparently cor- 
related with their loss of the pollen collecting habit. These structures 
and the corbicule are present in Apzs as well as in Bombus, and are 
very much alike in those two genera, 

3. The comparatively small eyes, apparently correlated with their 
habit of spending so much of their time in loafing in the darkness of 
the nests of their hosts instead of flying actively abroad. 

4, The general form and the untoothed condition of the mandibles 
of the females are probably primitive and they may be degenerate also. 
They are much like those of the honey-bee, but the honey-bee does 
not build a nest of grass or similar coarse materal, and so does not 
need mandibles so well developed for tearing and cutting. 

5. The narrower hind metatarsi. They are very broad in Apzs as 
well as in Bombus. 

6. The membraneous volsellze of the male genitalia, with apical 
projections absent, apparently correlated with a somewhat different 


method of copulation. The lateral elevations on the female hypopy- 
gium perhaps have some significance in this connection. 
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Distinctive Characters of the Genus. 


Female with mandibles entire or with a single notch, the 
lower side of their apical margin protruding much more 
strongly than in Bombdus (figs. 46 and 49); labrum triangular 
in outline(fig. 103); abdomen, over a large part of the dor- 
sal surface, rather scantily clothed with pile, giving ita shiny 
appearance; tip of abdomen usually bent noticeably down- 
ward and forward; apical segment of venter with prominent 
lateral elevations (fig. H); posterior tibiz with outer sur- 
face convex and well covered with hair (never anything 
more than a trace of corbicula present) (fig. A); inner side 
of end of posterior tibia without a row of stout spines (fig. 
48); posterior metatarsi without a prominent projection at 
the base on the posterior side (fig. I), and drawn out into 
a somewhat more prominent projection at the apex, behind 
the insertion of the second tarsal segment, than in Bombus. 

Male with volselle and squamz of genitalia membrane- 
ous, the volselle long, extending far beyond the tips of the 
squamz, and without apical projections; anterior margin 
of labrum outcurved (fig. 57); hind metatarsi with at least 
moderately long hind fringes, their outer faces somewhat 
concaved and usually strongly and rather evenly pubescent ; 
outer faces of hind tibiz convex and hairy, the fore and hind 
fringes always of good length. 

This genus, as represented in the New World, is divided 
into the three following distinct and separate groups: Lado- 
vyiosus, Ashtont and Fernalde. These groups are all newly 
established in this paper, and each one bears the name of its 
typical species. 


TABLES OF THE NoRTH AMERICAN SPECIES OF THE 
GENUS PSITHYRUS 


FEMALES. 
1. Occiput black, with little or no light or yellow pile................... Ze 
Occiput bearing a considerable amount of light or yellow pile... 3. 
2. Pleura bearing light or yellow pile to bases of legs... .latitarsus. 
Lower portion of pleura covered with dark brown or black pile. 
ashtoni. 
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3. Pleura with lower portion dark brown or black............s.s.eseeeees 4. 

Pleura bearing i or yellow pile to, or very nearly to, bases of 

legs... as seceaessovbavesntineeenerte tele 

. Scutellum withte a ee nena ae veneer pile cededeuedasvccenepaReenane ne 

Seutellam tplachkyesi5 sy croteanecehsespeoceceneseeanevsaancoaeesaee crawfordi. 

. Abdomen with some dorsal segments bearing considerable yellow 

pile on‘ the SiGeOS. 0c. ccc2...scesceec scat eansnscusnenseneenenese eee 10. 

Abdomen with no segment bearing yellow pile.......... variabilis. 

. Area between ocelli and bases of antennz with a considerable 

amount of yellow pile. ..2....:..¢3...csscenessondseseacssdeeeaseEeeee enna 

This,area with littlevonno\yellow pilever..:..+-cs.-----ceesneeneeneteen ae 8. 

. Abdomen entirely. black ...tc 5.1 fccsccweksdehecuucenaneveenebeuene intrudens. 
Abdomen with considerable yellow pile on some segments. 

insularis. 

. Fourth dorsal abdominal segment with much yellow pile.......... a 

Fourth segment with little or no yellow pile............. laboriosus. 


10. 


. Apical abdominal segment very pointed and very strongly re- 


curved ; the tip of the hypopygium extending considerably 
beyond the tip of the epipygium ; the fifth dorsal abdominal 
segment often with considerable ferruginous pile on the sides. 
fernaldz. 

Apical abdominal segment moderately pointed and moderately 
recurved; the tip of the hypopygium extending but little 
beyond the tip of the epipygium ; the fifth dorsal segment 

never with ferruginous pile.......-.ascssnr-a+eoncsseonens insularis. 
Apical abdominal segment extremely pointed and very strongy re- 
curved ; the tip of the hypopygium extending considerably 
beyond the tip of the epipygium ; the fifth dorsal abdominal 
segment often with considerable ferruginous pile on the sides. 
fernaldz. 

Apical segment moderately pointed and moderately recurved ; the 
tip of the hypopygium extending but little beyond the tip 

of the epipygium ; the fifth dorsal segment never with ferru- 


PINGUS Piles sc. s.esccessvesowachowscesecansstucshencuecesocer eee bicolor. 
MALES. 

. Anal segment of abdomen with a large amount of ferruginous pile 

Ot COPS 5... Léstssanonecersetinevoswensicnseweare) cowsesssunendeqeeeh en amnnn 

Anal dorsal seement black or yellow)... occ:...1s0c-sc--ee eros arenes taeemenee he 

. Pleura covered with yellow pile to the bases of the legs............... 3: 


Lower portion of pleura covered with dark brown or black pile.. 4. 


. Fourth dorsal abdominal segment covered with entirely black pile. 


laboriosus. 
Fourth dorsal segment either on the sides or entirely covered with 
yellow "pile... io. ceccecesevsvcweisecosmodsscusiecs'es vans ocuas sats eedan aaa 5. 
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4. First dorsal abdominal segment mostly covered with yellow pile. 
ashtoni. 
Brsigse SIMEHE CHETELY GALK vc, ..c0 scsacduv=ceocencenccesnctacsdvescercenace canes 6. 
5. Third and fifth antennal segments subequal in length ...suckleyi. 
Fifth antennal segment nearly equalling the length of the third and 


LOUPEM TOSSES... occ cons coccieracosccceseetovenereeeedeseectes consultus. 
Bepsentellum entirely dark........5..cccescescocsoncteearne aigsicebasns crawfordi. 
peutellum with much yellow pile........0....ccececcessessscaseee variabilis. 


THE LABORIOSUS GROUP. 
Characters of the Group. 


Female.—Occiput with a triangular patch of yellow pile. 
Malar space medium. Hind metatarsi about three times as 
long as their greatest width. Lateral elevations of hypopy- 
gium moderate, their anterior portions being more or less 
rounded and higher than their ridge-like posterior portions. 

Male.—Flagellum of antenna distinctly more than three 
times as long as the scape; the fifth antennal segment dis- 
tinctly longer than the third. Clasper of genitalia (figs. 93, 
94 and 97) with squama strongly and broadly bilobed, both 
lobes being somewhat pointed toward their tips. Shaft of 
sagitta with a prominent tooth-like projection on its ventral 
side, somewhat beyond the middle. 


Psithyrus laboriosus F. 
? Apis alata Fabricius, Suppl. Entom. Syst., 1798, p. 274, no. 43-44. 
Bombus laboriosus Fabr. Syst. Piez., 1804, p. 352, n. 51. 
? Bombus elatus Fabricius, Syst. Piez., 1804, p. 352,n . 49. 


? = ‘«  Illiger, Magaz. f. Insektenk., V, 1806, p. 171, no. 41. 
? " ‘«  Tlliger, Magaz. f. Insektenk., V, 1806, p. 174, n. 62. 
Apathus citrinus Smith, Catal. Hymen. Brit. Mus., II, 1854, p. 385, n. 
7, Che 
‘< laboriosus Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 111, n. 
ies 
““  contiguus Cresson, Proc. Ent. Soc. Phila., Il, 1863, p. 112, n. 
4,0. 
‘*  citrinus Cresson, Proc. Ent, Soc. Phila., II, 1863, p. 112, n. 
Sy Che 


es he Walsh, Proc. Ent. Soc. Phila., III, 1864, p. 247, o. 
‘*  laboriosus Walsh, Proc. Ent. Soc. Phila., III, 1864, p. 247, °@.. 
‘*  citrinus Packard, Proc. Essex Instit., IV, 1864, p. 119, &. 
contiguus Packard, Proc. Essex Instit., IV, 1864, p. 129, o&. 
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ae Cresson, Trans. Amer. Ent. Soc., IV, 1872, p. 


284. 
laboriosus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230 
(Catal.). 
citrinus Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230 
(Catal.). 


cé 


var. contiguus Cresson, Trans. Amer. Ent. Soc., 
VII, 1879, p. 230 (Catal.). ; 
laboriosus Provancher, Natural. Canad., XIII, 1882, p. 268, n. 


citrinus ee Natural. Canad., XIII, 1882, p. 269, n. 4, 

laboriosus ee ae Faun. Ent. Can. Hym., 1883, p. 736, 

citrinus eee Faun. Ent. Can. Hym., 1883, p. 737, n. 

‘f ee Syn. Hym. No. Amer., 1887, p. 307 
(Catal.). 


ce 


var. contiguus Cresson, Syn. Hym. No. Amer., 1887, 
p. 307 (Catal). 
laboriosus Cresson, Syn. Hym. No. Amer., 1887, p. 307 
(Catal): 
Se Provancher, Addit. Faun. Canad. Hymen., 1888, 
p. 342, 2, and 343, o. 
citrinus Provancher, Addit. Faun. Canad. Hymen., 1888, p. 
342, o. 


Psithyrus citrinus Ant. Handlirsch, Ann. Naturh, Hofmus. Wien., III, 


1888, p. 248; T. 10, F. 16. 
‘¢ Dalla Torre, Cat. Hym., X, 1896, p. 568 (Catal.). 
‘* var. contiguus Dalla Torre, Cat. Hym., X, 1896, p. 
568. 
laboriosus Dalla Torre, Cat. Hym., X, 1896, p. 569 (Catal.). 
iS Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, 
p. 178, “and @. 

HY Howard, Insect Book, 1904, Plate II, fig. 22, 9. 
citrinus Howard, Insect Book, 1904, Plate II, fig. 23, o. 
laboriosus Lovell, Ent. News, XVIII, May, 1907, pp. 199-200. 

uy Swenk, Ent. News, XVIII, July, 1907, p. 297, n. 2. 

= Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 

Ent. Soc. Ont.), 1907, p. 17. 


Types. —Smith’s type of cztrinus, so Col. C. T. Bingham 
wrote me, is in the collection of the British Museum. At 
least a part of the specimens, on which Cresson based his 
description of contiguus, are in the collection of the American 
Entomological Society. 
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Female.—Face mostly dark ; occiput with yellow pile; thoracic dor- 
sum and pleura yellow ; dorsum of abdomen black, but the third seg- 
ment often with more or less yellow pile, and segments one, two and 
four sometimes with touches of yellow, especially on the sides; venter 
and legs dark ; malar space rather long; hind metatarsi narrow for 
their length. 

Male.—Face dark ; occiput usually with much yellow pile; thorax 
yellow, with or without a black interalar band; dorsum of abdomen 
usually with the first two or three segments mostly or entirely covered 
with yellow pile, the remainder being black ; venter and legs black. 

Female. Head.—¥ace often with a faint touch of yellow above the 
bases of the antenne, but as often entirely dark ; occiput with a large 
triangular patch of pure yellow pile; cheeks dark. Apical margin of 
the mandibles sometimes entire, but usually with a notch in the mid- 
dle. Malar space shorter than its width at the apex, about one-fourth 
as long as the eye. Clypeus with its anterior portion more or less 
sparsely punctate in the middle, the remainder being coarsely and 
densely punctate. Flagellum of antenna more than one and four-fifths 
times as long as the scape; third and fifth antennal segments subequal 
in length, the fourth distinctly shorter than either. 

Thorax.—Dorsum covered with yellow pile, the very center of the 
disc being naked; mesopleura yellow to the bases of the legs; meta- 
pleura occasionally mostly dark, but usually clothed for the most part 
with yellow pile; sides of the median segment usually mostly dark, 
sometimes with a little yellow pile. 

Abdomen.—Dorsum, segment one usually entirely dark, but often 
with a touch of yellow on each anterior corner; segment two usually 
entirely black, but occasionally with yellow pile on its apical margin ; 
segment three often entirely black, but usually with more or less yellow 
pile, at least on the sides, and sometimes entirely covered with it; seg- 
ment four usually entirely black, but occasionally with touches of yel- 
low pile on the sides and a fringe of yellow along the basal margin; 
segment five black; segment six black, but with the apex bearing more 
or less brownish-ferruginous pubescence. Venter dark, but the apical 
portion of the last segment with considerable brownish-ferruginous 
pubescence. Hypopygium with lateral elevations much as in zmsularis. 

Wings.—Moderately stained with brown; the fore pair usually dark- 
est in the region beyond the veins. 

Legs.—Dark; the hind metatarsi nearly three times as long as their 
greatest breadth, their hind margins being only slightly curved. 

Male. Head.—Face black, sometimes with a very faint sprinkling 
of yellow hairs above the bases of the antennz; occiput with a tri- 
angular patch of yellow pile, often with black hairs admixed ; cheeks 
entirely dark. Malar space shorter than its width at the apex; between 
one-fifth and one-sixth as long as the eye. Clypeus covered with 
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black pile. Flagellum of antenna about three and one-half times as 
long as the scape; fifth antennal segment much longer than the 
third, the third longer than the fourth. 

Thorax.—Dorsum entirely covered with yellow pile, or with a black 
spot on the disc, or with a distinct, though rather poorly defined, black 
band between the bases of the wings; the very center of the disc 
naked ; mesopleura yellow to, or nearly to, the bases of the legs ; meta- 
pleura sometimes largely covered with yellow pile and sometimes with 
very little; sides of the median segment usually dark. 

Abdomen.—Dorsum: segment one yellow ; segment two yellow, but 
often with a black spot on each side of the base, and rarely even only 
the basal middle with yellow pile; segment three entirely black (con- 
tiguus Cress.), entirely yellow (citrinus F. Sm.), or with part black 
and part yellow pile; segments four to seven inclusive black. Venter 
dark. 

Genitalia.—Inner spatha very much like that of varzadilzs (fig 59), 
but often with its hind margin curved forward considerably in the 
middle so as to make the apex appear feebly bilobate. Outer spatha 
considerably like that of ashtonz (fig. 60), but considerably broader for 
its length and with more numerous hairs on its ventral surface. 
Claspers (fig. 94) with their branches broadly rounded at the end as 
viewed from dorsal side; squamz broadly bilobate, the lobes being 
about equalin size and more or less pointed; the volsellz widest at the 
middle and more or less pointed at their tips, the inner margin of each 
nearly straight from its tip to about its middle and in front of its 
middle rather suddenly incurved, the outer margin being gradually 
outcurved. Sagittae much like those of variadilis (fig. 97). 

Wings.—Much like those of the female. 

Legs.—Entirely dark; the hind fringes of the hind metatarsi some- 
times more or less ferruginous. 

Dimensions.—Length: female, 14 mm. to 18 mm.; male, 11} mm. 
to 154mm. Spread of wings: female, 33 mm. to 40 mm.; male, 28} 
mm. to 36 mm. Width of abdomen at second segment: female, 7 
mm. to9mm.; male, 5 mm. to 74 mm. 


Redescribed from many specimens of each sex. 

Habitat.—I\ have records of this species as follows: Canada 
(Montreal, Ottawa, Prince Edward Island and Grand Manan 
Island), Maine, New Hampshire, Vermont, Massachusetts, 
Connecticut, New York, Pennsylvania, New Jersey, Delaware, 
Maryland, Virginia, West Virginia, North Carolina (Blow- 
ing Rock, Wilkesboro and Bushnell), Tennessee, Kentucky, 
Ohio, Michigan, Indiana, Illinois, Wisconsin and Minnesota 
(St. Paul and Lake Itasca). Swenk (Ent. News, July, 1907, 
p. 297) reports the species from Lincoln and West Point, 
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Nebraska. It is probably present in Iowa, South Dakota, 
North Dakota, Kansas, Missouri, northern Georgia and 
northwestern South Carolina, and it is possible that exten- 
sive collecting will extend its habitat even beyond these 
limits. It seems to be rather strictly confined to the Transi- 
tion and Upper Austral Zones, being apparently most abun- 
dant in the eastern part of its range (Swenk reports the 
capture of only two specimens in Nebraska). 

The females of this species are most closely allied to zn- 
sularts and the males to consultus, as shown by their structure 
in each case. 

I follow Walsh, Robertson and Lovell in considering cztrz- 
nus F. Sm. and contiguus Cress. to be males of Jaboriosus F. 
I do not know of their having been taken in coztu or in the 
nests of Bombus. The evidences of their relationship are as 
follows :. 

1. Similarity of appearance.—These males resemble the females of 
laboriosus in coloration more closely than do any other male Psithyri 
of the New World, known to me. 

2. Concordance ot habitat.—These males have the same geographical 
range as the females of /aboriosus, and are taken in corresponding 
abundance in the different parts of that range. No other males known 
to me come anywhere near fulfilling this requirement. 

In my opinion, Fabricius’ description of Afzs elata fits the 
citrinus variation of the male of /avoriosus better than any 
other form of either Bombus or Psithyrus in North America 
known to science. 


Psithyrus insularis (F. Sm.). 


|| Bombus interruptus Greene, Ann. Lyc. Nat. Hist. New York, VII, 
1858; p19 nl ey 
fe a Greene, Ann. Lyc. Nat. Hist. New York, VII, 
NSGOMp alah lor 
Apathus insularis Smith, Journ. of Ent., I, 1861, p. 155, n. 2, @. 
oY st Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 113, n. 
6, 2 (not the @). 
Cresson, Proc. Davenp. Acad. Nat. Sci., I, 1876, p. 
210. 
Ys a Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230 
(Catal.). 
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Apathus insularis Cresson, Syn. Hym. No. Amer., 1887, p. 307 


(Catal.). 

4 be Provancher, Addit. Faun. Can. Hym., 1888, p. 343, 
Neowmer 

Psithyrus ‘“‘ Ant. Handlirsch, Ann. Naturh. Hofmus. Wien., III, 


1888, p. 248 (pars.). 
os interruptus Dalla Torre, Cat. Hym., X, p. 569 (pars?), 
1896. 
ss insularis Ashmead, Proc. Wash. Acad. Sci., IV, 1902 (May 
29), p. 130 (pars.). . 
S ‘* Ashmead, Hym. of Alaska, 1904, p. 136 (pars). 
ms ‘* Swenk, Ent. News, XVIII, July, 1907, p. 297, n. 3. 
ee “* Viereck, Can. Ent., XXXVI, p. 100, April, 1904. 
ey “*  Cockerell, Bull. Amer. Mus. Nat. Hist., XXII, Arti- 
cle XXV, Dec. 17, 1906, p. 453, n. 109. 
oa ““  Cockerell, Trans. Amer. Ent. Soc., XXXII, 1906, p. 
Se 
‘* —Viereck, Trans. Amer. Ent. Soc., XXIX, 1903, p. 
45. 
eS ‘* — Viereck, Trans. Amer. Ent. Soc., XXXII, July, 1906, 
pp. 238, 240 and 242. 
= ‘* Morrill, Can. Ent., XXXV, 1903, p. 225 (with draw- 
ings showing structural characters). 
a interruptus Fletcher and Gibson, Can. Ent. Rec. (Ann. 
Rep’t Ent. Soc. Ont.), 1907,p . 17. 
ree eas insularis Cockerell, Can. Ent., XLII, 1910, p. 25. 


Type.—The type female of this species, described as Bom- 
bus interruptus by Greene, is apparently lost. Smith’s zzsu- 
laris is probaby in the collection of the British Museum, 
though Col. Bingham was unable to locate it for me. 


Face usually with more or less yellow pile between and above the bases 
of the antenne ; occiput with much yellow pile; dorsum of thorax yel- 
low, but with a black interalar band or at least the disc black; pleura 
mostly yellow to the bases of the legs; dorsum of abdomen black, with 
more or less yellow on the sides of the third, fourth and fifth segments, 
and sometimes a little on the hind corners of the second. Venter and 
legs dark. Malar space rather long. Hind metatarsi narrow for their 
length. 

Female. Head.—Face usually with considerable yellow pile above, 
and usually with a distinct tuft of yellow between, the bases of the an- 
tennz, but sometimes almost entirely dark; occiput with a large tri- 
angular patch of pure yellow pile; cheeks dark. Mandibles (fig. 46) 
sometimes with apical margin entire and sometimes with a notch in 
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its middle. Malar space shorter than its width at the apex, about 
one-fourth as long as the eye.. Clypeus with its anterior portion 
sparsely punctate in the middle, the remainder being coarsely and 
densely punctate. Flagellum of antenna nearly one and four-fifths 
times as long as the scape ; third and fifth antennal segments subequal 
in length, the fourth much shorter than either. 

Thorax.—Dorsum yellow, usually with a distinct, though often 
poorly defined, black band between the bases of the wings; sometimes 
all yellow, except for a large black spot on the disc. Mesopleura 
covered with yellow pile to, or nearly to, the bases of the legs; meta- 
pleura very often entirely dark, but usually with considerable yellow 
pile; sides of the median segment and metanotum usually entirely 
dark, but sometimes with some yellow pile. 

Abdomen. -Tergum: segment one usually entirely dark, but occasion- 
ally with a touch of yellow on its anterior corners, or even on its mid- 
dle portion; segment two usually entirely dark, but often with more 
or less yellow pile on the sides of its hind border; segment three black 
in the middle, the sides being entirely covered with yellow pile, or at 
least with yellow on their hind portions; segments four and five usu- 
ally dark in the middle and with yellow pile on the sides, the latter, 
however, sometimes entirely or almost entirely dark. Segment six 
dark, but usually with ferruginous pubescence running back from the 
apex considerably on each side. Venter dark, but with considerable 
brownish-ferruginous pubescence on the apical portion of the apical 
segment. Lateral carinz of hypopygium much less elevated, and with 
their front portions more rounded, than those of /atitarsus, their hind 
portions distinctly and somewhat suddenly lower than their front 
portions. 

Wings.—Moderately stained with brown; the fore pair usually dark- 
est in the region beyond the veins. 

Legs.—Dark. Sarothri about three times as long as their greatest 
breadth, their posterior margins nearly straight. 

Dimensions.—Female : length, 13} mm.to 18mm.; spread of wings, 
32 mm. to 38 mm.; width of abdomen at second segment, 7 mm. to 9 
mm. 


Redescribed from many specimens. 

Habitat.—I have records of this species as follows: New 
Mexico (Beulah and Cloudcroft), Utah, Colorado, Oregon, 
Montana (Missoula, Gallatin County, Ravalli County, Big 
Fork, Bozeman, Bridger Cafion, Sedan), Washington (Pull- 
man), New York (Ithaca, two specimens), New Hampshire 
(one specimen), British Columbia (Vancouver, Glacier and 
Kaslo), Alberta (Mt. Edith) and Quebec (Saguenay River, 
three specimens). I also have a somewhat uncertain record 
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of a specimen from Berg Bay, Alaska (a specimen obtained 
by the Harriman Alaskan Expedition, in the collection of the 
American Entomological Socity). Mr. Swenk (Ent. News, 
July, 1907, p. 297) reports the species from Sioux County, 
Nebraska. It is evidently a Boreal and Transition species 
and is extremely rare in the East, but rather common in the 
West. More extensive collecting will certainly greatly in- 
crease our knowledge of the habitat of this species. It is 
pretty certainly present in parts, at least, of Wyoming and 
Idaho and in North Dakota, Minnesota, Wisconsin and 
Michigan, and inthe Canadian provinces to the north of these 
latter states. 

This species has its closest ally in dzcolor, laboriosus and 
vartabilis being, in order, the next nearest related forms. It 
may be separated from Jdzcolor and variabilis by the differ- 
ence in the coloration of its metapleura and from /aboriosus 
by means of the differences in coloration of the dorsum of 
the thorax and abdomen. 

I believe this species is the female of consulius. While I 
have seen no specimens of consultus from the East, it must 
be remembered that zzsu/arts is very rare here. I believe 
that consultus will yet be found to be present in the East, 
extreme rarity accounting for its absence from the collections 
which I have examined. It is just possible, also, that the 
very few specimens of zzsularis which I have seen, supposed 
to have been collected in the East, have by some mistake 
been given incorrect locality labels. 

This species closely resembles the female of campestris, as 
Cresson and Handlirsch have stated, but the hind metatarsi 
of campestris are noticeably shorter for their width than are 
those of this species, and the lateral carinz of the hypopy- 
gium of campestris are much more strongly elevated and 
evenly rounded from front to rear. I have carefully compared 
specimens of campestris, labelled by Schmiedeknecht, with 
specimens of both zzsularzs and latttarsus. 

The name zuzterruptus, given by Greene, cannot properly be 
used for this species, as Cresson has shown, because the 
same name was used by Lepeletier for another species of 
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this genus years before Greene’s description appeared. 
Furthermore, the year before Greene used this name with 
the genus name ABomébus, Kirchner described another species, 
giving it the name Bombus interruptus, and that would neces- 
sitate the rejection, as a homonym, of the name zzterruptus 
for this species. 


Psithyrus consultus new name. 


Apathus insularis Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 113, 7, 
var. b. (possibly a misidentification). 
Psithyrus suckleyi Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1908, p. 111 (nom. nud.). 


Types.—Described from thirty-three cotypes, which are de- 
posited in various collections as follows: United States 
National Museum, Museum of Brooklyn Institute, Massa- 
chusetts Agricultural College, Montana Agricultural College, 
American Entomological Society, Entomological Society of 
Ontario, Cornell University, and the private collections of 
Mr. J. C. Crawford and Mr. H. L. Viereck. 


Much resembles the male of laboriosus, but with some of the dorsal ab- 
dominal segments beyond the third bearing more or less yellow pile. 

Female.—I believe this species to be the male of P. zmsularis. See 
the discussion following the description of imsularis. 

Male. Head.—¥Face usually with a distinct, though sometimes faint, 
tuft of yellow above the bases of the antennz, and also sometimes 
with a few yellow hairs between the bases of the antennez, otherwise 
entirely dark; occiput with a large triangular patch of yellow pile; 
cheeks dark. Malar space shorter than its width at the apex, about 
one-sixth as long as the eye. Clypeus clothed with black pile. Fla- 
gelluin of antenna about three and one-third times as long as the 
scape; the fifth antennal segment much longer than the third, the 
third somewhat longer than the fourth. 

Thorax.—Dorsum yellow, with (rarely without) a black band be- 
tween the bases of the wings, this band being rather poorly defined, 
and very often extending back, in the middle, onto the middle of the 
scutellum ; mesopleura mostly covered with yellow pile to the bases of 
the legs; metapleura variable, sometimes with mostly dark and some- 
times with mostly yellow pile; sides of the median segment mostly 
dark. 

Abdomen.—Dorsum: segment one yellow; segment two yellow, 
but often with more or less black pile on each anterior corner; seg- 
ment three yellow; segment four sometimes mostly covered with yel- 
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ow pile, but usually more or less black in the middle and sometimes 
with yellow only on the extreme sides ; segment five sometimes mostly 
black, but usually black in the middle with yellow pile on the extreme 
sides ; segment six usually entirely or almost entirely black, but often 
with a little yellow pile on the extreme sides; segment seven dark. 
Venter dark in the middle, but usually with considerable yellow hair 
on the sides. 

Genitalia.—Outer and inner spathe much like those of laboriosus. 
Claspers much like those of /aboriosus (fig. 94). Sagitte like those 
of variabilis (fig. 97) and laboriosus. 

Wings.—Somewhat stained with brown; the fore pair generally 
darkest in the region beyond the veins. 

Legs.—Mostly black ; the tarsi with more or less ferruginous hair. 

Dimensions.—Length, 10 mm. to 14mm. Spread of wings, 23 mm. 
to 30 mm. Width of abdomen at second segment, 44 mm. to6 mm. 


Habitat.—I have records of this species as follows: British 
Columbia (Mt. Arrowsmith, Kelowna and Fort Macleod), 
Alberta (Banff), Saskatchewan (Regina), Washington (Pull- 
man, Blue Mountains and Ellenburg), Montana (Missoula 
and Gallatin County), Utah (Logan), Colorado (Pagosa 
Peak, Ward and Manitou Park) and New Mexico (Magda- 
lena Mountains). It is probably also present in Oregon, 
Idaho, Wyoming and northern California. It is mainly a 
Boreal and Transition species. 

The fact that consultus and male Jaboriosus are closely 
related, as shown by their structure, while zzsu/arzs and fe- 
male Jaboriosus are also closely allied, as also shown by 
structure, is further strong evidence that consu/tus is the male 
of zusularts. 

Psithyrus bicolor new species. 


Type.—Described from a single female deposited in Prof. 
T. D. A. Cockerell’s private collection. Prof. Cockerell col- 
lected this specimen at Rociada, New Mexico. 


Much like the female of P. insularis Smith, but with the lower halves 
of the pleura dark. 

Female. Head.—Face with a strong touch of yellow pile above the 
bases of the antenne. Occiput with a large triangular patch of yellow 
pile. Otherwise mostly dark. Malar space distinctly shorter than 
its width at the apex, about one-fourth as long as the eye. Clypeus 
coarsely punctate. 

Thorax.—Dorsum mostly covered with yellow pile, but with the disc 
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strongly darkened and thinly clothed with hair. Mesopleura with yel- 
low pile extending half way from the bases of the wings to the bases 
of the legs, their lower portions being entirely dark. Metapleura and 
the sides of the median segment black. 

Abdomen.—Dorsum: segment one dark; segment two dark, with 
slight touches of yellow on the extreme posterior corners; segment 
three mostly dark, but with yellow pile on the hind corners and extend- 
ing from them slightly toward the middle line along the hind margin; 
segment four mostly dark, but with the posterior two-thirds of the 
sides bearing yellow pile, this pile reaching out somewhat towards 
the middle line along the hind margin, also the very middle of the seg- 
ment with a very small scattering tuft of yellow hairs; segment five 
yellow on the extreme sides, but dark in the middle; segment six 
dark, with brownish-ferruginous pubescence at the tip. Venter dark, 
with brownish-ferruginous pubescence around the apex of the hypo- 
pygium. 

Wings.—Somewhat stained with brown, but not very dark. 

Legs.—Dark. Hind metatarsi much as in variadbilis. 

Dimensions.—Length, 16} mm. Spread of wings, 37 mm. Width 
of abdomen at second segment, 7 mm. 


This specimen resembles the females of P. varizabzlis quite 
strongly, except for the yellow pile on the dorsum of the ab- 
domen, and it may possibly be only a variety of that species. 


Psithyrus variabilis (Cress.) D. T. 
Apathus variabilis Cresson, Trans. Amer. Ent. Soc., IV, 1872, p. 284, 


i) ee 

oh nt Cresson, Trans. Amer. Ent. Soc., VII, 1879, p. 230 
(Catal.). 

“ Cresson, Syn. Hym. No. Amer., 1887, p. 307 
(Catal.). 

Psithyrus es Dalla Torre, Cat. Hym., X, 1896, p. 573. 

ae - Robertson, Trans. Amer. Ent. Soc., XXIX, 1903, p. 

Ey 2 eH 


ik ue Swenk, Ent. News, XVIII, July, 1907, p. 297, n. 1. 
i ot Cockerell, Trans. Amer. Ent. Soc., XXXII, 1906, p. 
S125 


Typfes.—Originally described from three females and two 
males, all from Bosque County, Texas, and in the collection 
of the American Entomological Society. 


Occiput with a large triangular patch of yellow pile. Dorsum of 
thorax bearing rather dull yellow pile before and behind, with a black 
interalar band or with only the disc dark. Pleura dark, Abdomen of 
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female entirely dark; that of the male quite variable. Wings rather 
dark brown. Malar space of female distinctly shorter than its width at 
apex. 

Female. Head.—¥Face often with a sprinkling of yellow hairs above 
the bases of the antennz; otherwise dark, except for a large triangu- 
lar patch of yellow pile on the occiput and even this yellow patch 
usually with at least a slight admixture of dark hairs. Malar space 
somewhat shorter than its width at the apex, about one-fourth as long 
as the eye. Clypeus coarsely punctate. Flagellum of antenna about 
one and four-fifths times as long as the scape; third and fifth an- 
tennal segments subequal in length, the fourth distinctly shorter than 
either. 

Thorax.—Dorsum mostly covered with yellow pile. The disc, be- 
tween the bases of the wings, always dark and thinly clothed, this 
dark and thinly clothed area extending back onto the scutellum in 
the middle. The dark color of the hair on the disc often extending 
to the base of the wing on each side soas to form a poorly defined 
dark interalar band. Mesopleura entirely covered with dark pile from 
slightly below the level of the bases of the wings. Metapleura and 
sides of the median segment dark. 

Abdomen.—Dorsum and venter both dark, except for brownish-ferru- 
ginous pubescence on the apex of the last segment. 

Wings.—Rather dark brown; the fore pair usually lightest across 
their middle portions. 

Legs.—Dark. Hind metatarsi much as in /aboriosus and insudarts. 

Male. Head.—Dark, except for a triangular patch of yellow pile 
on the occiput, this patch with at most only a slight admixture of dark 
hairs. Malar space shorter than its width at the apex, about one-fifth 
as long as the eye. Clypeus covered with black pile. Flagellum of 
antenna about three and one-fourth times as long as the scape; fifth 
antennal segment much longer than the third, the third longer than 
the fourth. 

Thorax.—Dorsum with pile colored much like that of queen, but 
usually with a distinct black band between the bases of the wings. 
Mesopleura usually about like those of the queen, but with the yel- 
low pile sometimes ‘running down for some distance below the bases 
of the wings. Pile of metapleura and sides of the median segment 
dark, 

Abdomen.—Dorsum: segment one usually entirely dark, but often 
with a more or less strong admixture of yellow hairs especially toward 
the sides; segment two usually entirely dark, but occasionally with a 
touch of yellow pile near the hind margin on the sides (one specimen 
before me has this segment very largely clothed with yellow pile, only 
its anterior corners and its anterior margin in the middle being dark); 
segment three mostly dark, but with considerable yellow pile on the 
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sides, especially on the posterior corners, with a strong tendency to 
reach out from these corners along the hind margin toward the middle 
line of the segment and occasionally bordering this margin all the way 
across (one specimen has this segment entirely clothed with yellow 
pile); segment four usually mostly dark with yellow pile on the ex- 
treme sides, but sometimes with the yellow pile also extending in 
toward the middle of the segment on each side, especially along the 
hind border (one specimen has this segment entirely yellow); segment 
flve mostly dark, usually with more of less yellow pile on the extreme 
sides; segment six dark, sometimes with a touch of yellow on the 
extreme sides; segment seven dark. Venter mostly dark. 

Genitalia.—Outer spatha (fig. 112) with its anterior lateral projec- 
tions very long and narrow, its anterior margin being deeply and 
evenly incurved ; side margins broadly and gradually outcurved ; hind 
margin usually somewhat irregularly, but not very strongly, trilobate ; 
hind portion of the ventral surface bearing long branched hairs, espe- 
cially toward the sides and toward the hind margin; a small fenes- 
tra usually present, placed on the middle line, some little distance 
back from the anterior margin. Inner spatha (fig. 59) with its ante- 
rior margin projecting forward strongly in the middle, the projection 
being heavily chitinized ; the side margins very abruptly bent inward 
in front, their posterior portions nearly straight and approaching 
each other very gradually toward the broadly rounded tip ; apical por- 
tion of the ventral surface thickly covered with branching hairs; a 
large oval fenestra present in the middle, and usually a small one on 
each side, placed well out in the lateral projection. Clasper with 
branch of good width, its apex being broadly rounded; squama very 
strongly bilobed, the inner lobe comparatively large and prominent 
and bearing a very heavy brush of branching hairs, and the outer lobe 
often pointed and slightly hooked at thetip ; volsella pointed, with the 
posterior half of its inner margin broadly, though not very deeply, 
incurved. Sagitta with a rather long narrow shaft and foliaceous re- 
curved head. 

Wings.—Somewhat stained with brown; somewhat lighter than 
those of the female. 

Legs.—Dark; the tarsi more or less ferruginous. 

Dimensions.—Length: female, 16 mm. to 18 mm.; male, 13 mm. 
to 17 mm. Spread of wings: female, 38 mm. to 41 mm.; male, 35 
mm. to 38 mm. Width of abdomen at second segment: female, 7} 
mm. to9mm.; male, 5} mm. to 7 mm. 


Redescribed from five females and twelve males. 

Habttat.—I have seen specimens of this species from Texas 
(Dallas, Bosque County, Cotulla, Austin, Trinity, Victoria, 
Goldthwait), Kansas (Baldwin, several specimens) and Ala- 
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bama (a single male). Robertson has reported it from T[lli- 
nois, Swenk from Nebraska (Lincoln, Ashland, Seward and 
West Point) and Cockerell from New Mexico (Tuerto 
Mountains—8200 feet altitude). 

This species seems to have its closest allies in P. zusularis 
Cresson and P. consultus, though P. laboriosus appears to be 
about as closely related. 


Psithyrus crawfordi new species. 


Types.—Described from one female and one male, the 
former from Placer County, California, and the latter from 
Oregon, both deposited in the collection of the United States 
National Museum. 


Both sexes with a tuft of yellow pile above the bases of the antenn@e and 
with a triangular patch of pile of the same color on the occiput; thorax 
with the dorsum yellow in front, but otherwise mostly dark ,; abdomen 
with yellow pile on the sides of a portion of the apical half of the dorsum, 
otherwise dark. 

Female. Head.—¥Face with a conspicuous yellow tuft above the 
bases of the antennz and with a few yellow hairs mixed with the black 
in the middle just below them. Occiput with a large triangular patch 
of pure yellow pile. Otherwise mostly dark. Malar space distinctly 
shorter than its width at the apex, about one-fourth as long as the 
eye. Third and fifth antennalsegments subequal in length, the fourth 
distinctly shorter than either. 

Thorax.—Dorsum with its anterior portion covered with yellow pile 
back to the bases of the wings, the remainder being black. The disc 
only thinly clothed. Mesopleura with their anterior portions bearing 
yellow pile for some distance below the bases of the fore wings, but 
their hind and lower portions dark. Metapleura and sides of the me- 
dian segment dark. 

Abdomen.—Dorsum: segments one and two black; segment three 
dark, with yellow pile on the posterior corners ; segment four dark in 
the middle, with yellow pile on the sides and extending well toward 
the middle line of the body along the hind margin; segment five 
dark, with yellow pile on each side ; segment six dark, with brownish- 
ferruginous pubescence about the apex. Venter dark, the apical por- 
tion of the hypopygium bearing considerable brownish-ferruginous 
pubescence ; the ridge-like posterior portions of the lateral elevations of 
the hypopygium much more prominent than those of the other species 
of this group, more nearly equalling the rounded anterior portions in 
height and being, in fact, but little lower than those portions. 

Wings.—Only moderately stained with brown, the fore pair being 
slightly the darkest in the region beyond the veins. 
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Legs.—Dark. The hind metatarsi as already described for the 
group, their posterior distal terminal projections exceptionally long 
and acute. 

Male. Head.—Face with a strong touch of brownish-yellow hairs 
both between and above the bases of the antennz; occiput with a 
triangular patch of yellow pile; otherwise dark. Malar space between 
one-fourth and one-fifth as long as the eye. Clypeus covered with 
black pile. Fifth antennal segment distinctly longer than the third ; 
the third longer than the fourth. 

Thorax.—Anterior part of the dorsum covered with yellow pile back 
to the tegule; the remainder of the dorsum dark except for a rather 
faint sprinkling of yellow hairs on the sides of the scutellum. Each 
mesopleuron with a strong sprinkling of yellow pile on its front half 
reaching well down toward the bases of the legs, the remaining por- 
tion being dark. Metapleura and median segment dark. 

Abdomen.—Dorsum: segments one and two dark; segment three 
mostly dark, but with yellow pile on its posterior corners and also a 
little of the same color on its hind margin; segment four mostly yel- 
low, but with a strong admixture of black hairs on the very middle ; 
segment five mostly dark, but with yellow pile on the extreme sides; 
segments six and seven dark. Venter dark. 

Wings.—Of about the same shade as those of the female. 

Legs.—All dark, except the tarsi. 

Dimensions.—Length: female, 15 mm.; male, 15mm. Spread of 
wings: female, 29 mm.; male, 28 mm. . 


It is quite possibe that these two specimens, coming from 
such widely separated localities, do not belong to the same 
species, but they are so much alike in general appearance 
that it is my belief that they belong together, and I have 
thought it better, under the circumstances, to describe them 
as female and male of the same species than to describe 
them as two separate new species. 


THE ASHTONI GROUP. 
Characters of the Group. 


Female.—Occiput with at most only a sprinkling of yellow 
hairs. Malar space medium. Hind metatarsi very broad, 
about two and one-half times as long as their greatest width. 
Lateral elevations of hypopygium very prominent. 

Male.—Flagellum of antenna about three times as long as 
the scape; the third and fifth antennal segments subequal in 
length. Clasper of genitalia (figs. 91, 92, 96, 99) with 
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squama at most not very strongly bilobed, the inner lobe 
being pointed and the outer one very broadly rounded. 
Sagitta of characteristic form, with head and shaft rather 
strongly demarcated from each other by the incurving or 
notching of the outer margin at the base of the former; 
shaft without a very prominent tooth-like projection on its 
ventral side. 


Psithyrus ashtoni (Cress.) D. T. 


Apathus ashtont Cresson, Proc. Ent. Soc. Phila., III, 1864, p. 42, n. 7, 
Oe 
a ** Packard, Proc. Essex Inst., IV, 1864, p. 116,°93 aa. 
BY ae 
he ‘* Packard, Amer. Natural., Il, 1868, p. 203; "Easae 
Packard, Our Common Insects, T. 1, F. 1. 
a ** - Cresson, Trans. Amer. Ent. Soc., VI, 1879) p. 230 
(Catala) 
eh ‘* Bowles, Ann. Rep’t Ent. Soc. Ont., 1880, p. 33. 
es ‘*  Provancher, Natural. Canad., XIII, 1882, p. 268, n. 2, 
2) 
ex ‘*  Provancher, Faun. Ent. Can. Hym., 1883, p. 736, n. 2, 
2) 
‘* Cresson, Syn. Hym. No. Amer., 1887, p. 307 (Catal.). 
‘“ Packard, Guide to Study of Insects, p. 131, T. 3, F. 1, 
2). 
oe ‘*  Provancher, Addit. Faun. Can. Hym., 1888, p. 342, 
on 
Psithyrus ashtoni Dalla Torre, Cat. Hym., X, 1896, p. 565 (Catal.). 
? Bombus ashtoni Harvey and Knight, Psyche, VIII, 1897, p. 79. 
Psithyrus variabilis Howard, Insect Book, 1904, Plate II, fig. 35. 
‘* — ashtoni Lovell, Ent. News, XVIII, May, 1907, p. 199. 
? ‘*  latitarsus Titus, Biol. Surv. Mich., Ecology of Isle Royale, 
Lake Superior, 1908, p. 317. 
consultus Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1908, p. 111 (pars). 


Types.—The females described by Cresson are in the col- 
lection of the American Entomological Society. The males, 
on which Lovell based his short description of that sex, are 
probably in his private collection. 


Female.—Head mostly or entirely dark ; dorsum of thorax yellow in 
front, sometimes yellow and sometimes dark behind ; upper parts of the 
pleura yellow, but their lower portions dark ; dorsum of abdomen with 
the fourth segment and the hind corners of the third clothed with yellow 


HENRY J. FRANKLIN. 467 


pile and usually with considerable yellow on the sides of the fifth, the 
remainder being dark. Venter aud legs dark. 

Male.—Face dark ; occiput with more or less yellow pile ; dorsum of 
thorax entirely yellow, or with an indefinite black interalar band, or 
with the whole hind portion with mostly dark pile; the upper parts of 
the pleura yellow, the lower parts being either dark or yellow ; dorsum 
of abdomen colored much like that of the female, but with the first seg- 
ment and the extreme sides of the sixth usually bearing yellow pile. 

Female. Head.—Face entirely dark; occiput usually entirely dark, 
but sometimes with a slight sprinkling of yellow hairs; cheeks dark. 
Malar space shorter than its width at the apex, about one-fifth as long 
as the eye. Clypeus, for the most part, densely and rather coarsely 
punctate. Flagellum of antenna about one and four-fifths times as 
long as the scape; third antennal segment somewhat longer than the 
fifth, the fifth longer than the fourth. 

Thorax.—Dorsum sometimes entirely yellow, often yellow with only 
a dark spot on the center of the disc, but often with the scutellum and 
the region between the bases of the wings more or less dark, and some- 
times entirely so; the very center of the disc naked; mesopleura with 
their upper halves mostly or entirely yellow and their lower halves 
dark; metapleura and sides of the median segment mostly or entirely 
dark, the former often with a little yellow pile. 

Abdomen.—Dorsum: segments one and two dark; segment three 
dark, but with yellow pile on its hind corners; segment four yellow ; 
segment five black in the middle and with more or less yellow pile on 
the sides ; segment six black, usually with brownish-ferruginous pubes- 
cence running forward from the apex in a broad line on each side. 
Venter mostly dark, with some yellow hairs on the sides of the middle 
portion. Hypopygium with considerable brownish-ferruginous pubes- 
cence on its apical portion; the lateral elevations high and gradually 
rounded over from front to rear. 

Wings.—Somewhat stained with brown; the fore pair usually dark- 
est in the region beyond the veins. 

Legs.—Black; the hind metatarsi with their posterior margins 
strongly arcuated. 

Male. Head.—Face entirely black; occiput always with a sprink- 
ling of yellow hairs, and occasionally with a distinct triangular patch 
of pure yellow pile; cheeks black. Malar spaceshorter than its width 
at the apex, about one-fifth as long as the eye. Clypeus mostly 
covered with black pile. Flagellum of antenna about three times as 
long as the scape; third and fifth antennal segments subequal in 
length, the fourth distinctly shorter than either. 

Thorax.—Coloration in general much like that of the thorax of the 
female and showing the same variations, but the scutellum more often 
entirely yellow, it sometimes being yellow with the region between 
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the bases of the wings at the same time more or less dark, thus form- 
ing an indefinite interalar band; the mesopleura often yellow to the 
bases of the legs. 

Abdomen.—Dorsum: segment one occasionally entirely dark and 
often with yellow only on the sides, but usually covered with yellow 
pile ; segment two dark; segment three dark, with yellow pile on the 
hind corners; segment four yellow; segments five and six black in the 
middle and yellow on the sides; segment seven black. Venter some- 
times almost entirely dark, but usually with considerable yellow hair, 
at least on the sides of the middle portion. 

Genitalia.—Outer spatha (fig. 60) long for its width; its anterior 
margin broadly but deeply incurved, its side margins nearly straight 
and converging posteriorly and its hind margin arcuate ; each anterior 
lateral projection with asmall pointed projection on its outer side near 
the end; ventral surface with a scattering tuft of very long hairs on 
each side of the middle. Inner spatha long for its width (fig. 141), 
its front margin projecting forward strongly and heavily chitinized in 
the middle; its side margins sharply incurved in front and outcurved 
behind ; its hind margin curved forward somewhat in the middle, so as 
to make theapex feebly bilobate; the apical portion of the ventral sur- 
face, except along the middle line, rather densely clothed with long, 
branched hairs. Claspers (figs. 92 and 99) with branches slender and 
rounded at the apex as seen from dorsal side; each squama with its mar- 
gin outcurved on its outer side and at its apex, but somewhat incurved 
on the inner side of its apical portion so as to form a broadly rounded 
outer lobe with a pointed inner projection; each volsella more or less 
pointed at its apex, its outer margin out-curved and its inner margin 
usually somewhat out-curved behind the middle, but strongly incurved 
in front. Sagittee much like those of suckleyi and variabzlis, but char- 
apterized by a very sharp indentation, in the outer side of each, between 
the head and the shaft. ’ 

Wings.—Usually somewhat lighter than those of the female; sub- 
hyaline. 

Legs.—Mostly dark. 

Dimensions.—Length: female, 13 mm. to 18 mm., male, 11 mm. 
to 164 mm. Spread of wings: female, 30 mm. to 39mm.; male, 28 
mm. to 35 mm. Width of abdomen at second segment: female, 7 
mm. to 10 mm.; male, 6 mm. to 7} mm. 


Redescribed from several females and many males. 

Habitat.—I have records of this species as follows: Canada 
(Ontario; Meach Lake, Montreal and Maisonneuve in Que- 
bec; Hampton on Prince Edward Island; a small male 
from Regina, Province of Saskatchewan), Maine (Waldo- 
boro and Brunswick), New Hampshire (Conway, Durham 


HENRY J. FRANKLIN. 469 


and Twin Mountain), Vermont, New York (Ithaca), Massa- 
chusetts, Connecticut, Pennsylvania, Virginia and Minnesota. 
It is mainly a Transition species. Further collecting will 
probably extend its recorded habitat. It is probably present 
in most of the Transition Zone territory between the province 
of Saskatchewan and New York. 

The female of this species is most closely related to /afz- 
tarsus Morrill, but the lateral carine of the hypopygium are 
less elevated than are those of that species. The male has 
its closest ally in suckleyz, as is shown both by its coloration 
and by its every structure (including the genitalia), but it may 
be conveniently separated from that species by means of the 
different coloration of its second dorsal abdominal segment. 


Psithyrus latitarsus Morrill. 


Psithyrus latitarsus Morrill, Can. Ent., XXXV, 1903, p. 224 (with fig- 
ures showing distinguishing structures) . 
By ss Swenk, Ent. News, XVIII, July, 1907, p. 297. 


Types.—Type from Bozeman, Montana, deposited in col- 
lection of Massachusetts Agricultural College; cotypes at 
Massachusetts Agricultural College, ““U. S. Nat. Museum 
and Montana Agricultural College.”’ 


Head mostly black. Dorsum of thorax yellow, but usually with a dis- 
tinct black band between the bases of the wings; pleura yellow to the 
bases of the legs. Dorsum of abdomen with segment one usually having 
a slight touch of yellow on its anterior corners, but often entirely dark ; 
segment two dark ; segment three dark, but usually with yellow pile on 
its posterior corners ,; segment four dark in the middle and yellow on the 
sides; segment five dark, but usually yellow on the extreme sides; seg- 
ment six, venter and legs dark. Malar space medium. Hind meta- 
tarsi broad. Lateral elevations of hypopygium very prominent. 

Female. Head.—Often entirely dark; the occiput usually with a 
faint sprinkling of yellow hairs. Mandibles (fig. 49) usually with their 
biting margin slightly notched in the middle. Malar space shorter 
than its width at the apex, about one-fifth as long as the eye. Cly- 
peus, for the most part, densely and coarsely punctate. Flagellum of 
antenna about one and three-fourths times as long as the scape; the 
third antennal segment longer than the fifth, the fifth longer than the 
fourth. 

Thorax.—Dorsum yellow, usually with a distinct, but rather poorly 
defined, black band between the bases of the wings, this band occa- 
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sionally partly or entirely obliterated on the sides, leaving only a black 
spot on the disc. The center of the disc bare. Mesopleura covered 
with yellow pile to, or very nearly to, the bases of the legs; meta- 
pleura with considerable yellow pile; sides of the median segment 
mostly dark. 

Abdomen.—Dorsum: segment one dark, but usually with a slight 
touch of yellow on its anterior corners; segment two dark; segment 
three dark, but usually with a strong touch of yellow pile on its hind 
corners; segment four dark on the middle (at least on the basal mid- 
dle) and with yellow pile on the sides; segment five mostly dark, but 
with yellow pile on the extreme sides; segment six dark, but each side 
with a broad andsomewhat indefinite, but distinctive, line of brownish 
pubescence. Venter dark, the apical portion of the apical segment 
with considerable brownish pubescence. Each side of the hypopy- 
gium with a very strongly elevated and angular process or carina, 
visible even from the dorsal side, the two carinze converging posteriorly, 
becoming less pronounced and disappearing near the tip of the segment. 

Wings.—Somewhat stained with brown, but not strongly so. 

Legs.—Entirely dark. Length of hind metatarsus about two and 
one-half times its greatest width, its posterior edge strongly arcuated. 

Dimensions.—Length, 15 mm.to19mm. Spread of wings, 35 mm. 
to 42 mm. Width of abdomen at second segment, 8} mm. to 9} mm. 


Redescribed from nineteen females, one of them being 
the type and six being cotypes. 

Flabitat.—I have records of this species as follows: Mon- 
tana (Bozeman, Gallatin County, Big Fork), British Colum- 
bia (Vancouver and Kaslo), Washington (Blue Mountains). 
There is a specimen before me bearing the locality label 
““Tthaca, New York,’ but I consider this record very ques- 
tionable. This is apparently a pretty strictly Boreal form. 

P. ashtont is by far the closest ally of this species, as is 
shown by its structure. The two species may be readily 
separated by the differences in coloration of the pleura and 
of the fourth dorsal abdominal segment. I cannot agree 
with Mr. Swenk in considering /aboriosus more closely related 
to datztarsus than is znsularts. 

P. insularis, which resembles this species considerably in 
coloration, can be separated from it, as Dr. Morrill made 
clear, by its longer malar space, its more narrow hind meta- 
tarsi, and the less prominent lateral elevations on its hypo- 
pygium. This species can also be separated readily from 
campestris, as Dr. Morrill has shown. 
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The black hair on certain portions of this insect, espe- 
cially on the abdomen, is tipped slightly with brownish. 
I think that this species is the female of suckleyz. 


Psithyrus suckleyi (Greene). 


Bombus suckleyi Greene, Ann. Lyc. Nat. Hist. New York, VII, 1860, p. 
IGS), tie, 1 ete 
Apathus insularis Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 113, 0, 
var. a. (Probably a misidentification.) 
Psithyrus interruptus Dalla Torre, Cat. Hym., X, 1896, p. 569 (pars.). 
‘*  consultus Fletcher and Gibson, Can. Ent. Rec. (Ann. Rep’t 
Ent. Soc. Ont.), 1908, p. 111 (pars). 


Type.—From Puget Sound. Probably lost. 


Face dark ; occiput with considerable yellow pile; cheeks dark ; dor- 
sum of thorax yellow, with anarrow black interalar band, pleura yel- 
low ; dorsum of abdomen with first segment yellow, second segment dark 
on the sides and usually along the apical margin, but yellow in the middle, 
at least on the basal portion, third segment sometimes entirely yellow, ex- 
cept for dark pile on the anterior corners, and sometimes dark in the mia- 
dle and along the front margin also, fourth segment mostly yellow, fifth 
and sixth segments dark in the middle and yellow on the sides, seventh 
segment dark ; venter dark in the middle, with considerable yellow hair 
on the sides ; legs mostly dark. 

Female.—\ believe that /atttarsus is the female of this species, but 
have been unable to definitely prove that such is the case, though I 
have evidences as follows: (1.) The known habitats of datitarsus and 
suckleyi are nearlythe same. (2.) The male of ashfont is evidently the 
closest relative of swckleyi, as shown both by structure and by colora- 
tion, and the female ash/onz is structurally most like /atitarsus. 

Male. Head.—¥ace black, often with an admixture of yellow hairs 
above the bases of the antennz; occiput with a triangular patch of 
yellow pile, often with dark hairs admixed; cheeks dark. Malar space 
shorter than its width at the apex, hardly one-fifth as long as the eye. 
Clypeus clothed with black pile. Flagellum of antenna nearly three 
times as long as the scape; third and fifth antennal segments subequal 
in length, the fourth distinctly shorter than either. 

Thorax.—Dorsum yellow, with a narrow and rather poorly defined 
black band between the bases of the wings; mesopleura mostly covered 
with yellow pileto the bases of thelegs ; metapleura with considerable 
yellow pile; sides of the median segment mostly dark, but often with 
considerable light hair admixed. 

Abdomen.—Dorsum: segment one yellow; segment two yellow in 
the middle and dark on the sides, often dark also along the apical 
border; segment three usually with mostly yellow pile, but usually 
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with a strong admixture of dark hairs, especially in the middle, and 
with a black touch on each anterior corner ; segment four mostly yel- 
low ; segment five more or less black in the middle, with yellow pile 
on the sides; segment six black in the middle and yellow on the ex- 
treme sides ; segment seven black. Venter usually with a large amount 
of yellow pile, especially on the sides; the apex of the last segment 
bearing ferruginous pubescence. 

Genitalia.—Outer and inner spathez much like those of ashfont (figs. 
60 and 141). Claspers (figs. 91 and 96) much like those of ashtonz, 
but with the margin on the inner side of the apex of each squama less 
strongly incurved than in that species; sagitta much like that of 
ashtoni, but not with so sharp an indentation on its outer side between 
the head and the shaft (it does usually, however, have a sharper 
indentation than that shown in fig. 96). 

Wings.—Somewhat stained with brown, almost subhyaline. 

Legs.—Mostly dark ; the tarsi often with considerable, and the tibiz 
sometimes with more or less, ferruginous hair. 

Dimenstons.—Length, 13 mm. to 14mm. Spread of wings, about 32 
mm. Width of abdomen at second segment, about 64 mm. 

Redescribed from thirteen specimens. 

Flabttat.—I have records of this species as follows: British 
Columbia (Kaslo, Duncans, Nelson and Mt. Cheam), Alberta 
(St. Albert—one male), Montana (Missoula and Gallatin 
County), Idaho (Moscow and Beaver Cafion), Utah (Bea- 
ver Range Mountains—8,000 to 10,000 feet altitude) and 
California (Santa Clara County). It is probably also present 
in Washington, Oregon and Wyoming and possibly in Colo- 
rado. It seems to be mainly a Boreal species. 

This species can, as a rule, be readily separated from the 
male of ashtonz by means of the yellow pile on the middle of 
its second dorsal abdominal segment. It does not vary very 
much, as does the ashtonz male, in the coloration of its pleura 
and scutellum. 

This species does not seem to agree very well with 
Greene’s original description of suckleyz, but it does agree 
with Cresson’s description of what was apparently Greene’s 
type specimen, and, on the basis of Cresson’s remarks in 
regard to the matter (Proc. Ent. Soc. Phila., II, 1863, pp. 
113 and 114) I adopt the name suckleyz for this species. 


HENRY J. FRANKLIN. 473 


THE FERNALD GROUP. 


Characters of the Group. 


Female.—Malar space rather long; apex of abdomen unu- 
sually strongly recurved, the apical segment very pointed at 
apex, and the very tip of the hypopygium usually extending 
distinctly beyond the apex of the last dorsal abdominal seg- 
ment ; hind metatarsi fully three times as long as their great- 
est width. 

Male.—Flagellum of antenna nearly three times as long 
as the scape; the third and fifth antennal segments subequal 
in length. Branches of claspers (figs. 95 and 98) rather 
strongly pointed at tip as seen from dorsal side; squamez 
strongly bilobed, the inner lobe being the larger and tri- 
angular in form and the outer one being elongate and rounded 
at the tip; volselle very slender and of about even width 
beyond the tips of the squamz, each having a prominent 
rounded lobe on its inner side just about opposite the inner 
lobe of the squama, this lobe and the tip of the volsella 
being bushy with numerous hairs. Shaft of sagitta with a 
prominent tooth-like projection on its ventral side beyond 
the middle. Apex of abdomen with considerable ferrugin- 
ous pile above. Hairs fringing the hind tibiz and the hind 
margin of the posterior metatarsi very long, longer than 
in either the Ashtonz or the Laboriosus group. 


Psithyrus fernaldz Franklin. 
Psithyrus insularis Ashmead, Proc. Wash. Acad. Sci., IV, 1902, p. 
130 (pars). 
“s oe Ashmead, Hym. of Alaska, 1904, p. 136 (pars). 
a Jernalde Franklin, Trans. Amer. Ent. Soc., XXXVII, 
1911, p. 164, 2. 


Types.—Described from seventeen females, of which five 
are deposited in the collection of the Massachusetts Agricul- 
tural Colege, four in the collection of New Hampshire Col- 
lege and the remainder (8) in the collection of the United 
States National Museum. 

Face dark ; occiput with yellow pile ; dorsum of thorax entirely covered 
with yellow, or with a dark spot on the disc, or with a distinct dark 
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intervalar band ; pleura yellow to, or nearly to, the bases of the legs, or 
with their entire lower half dark ; dorsum of abdomen usually with yel- 
low on the sides of the first segment and on the sides of the apical mar- 
gin of the third, but sometimes entirely dark except for the yellow on the 
fourth segment and the light terruginous pubescence on the apical portion 
of the apical one. 

Female. Head.—Face sometimes with a slight yellow touch above 
the bases of the antennz, but usually entirely dark; occiput with a 
large triangular patch of yellow pile; cheeks dark. Malar space 
nearly as long as its width at the apex, about one-fourth as long as 
the eye. Clypeus with its front part, especially in the middle, some- 
what sparsely punctate, its base and sides being more or less densely 
punctate. Flagellum of antenna nearly twice as long as the scape; the 
third antennal segment longer than the fifth and the fifth longer than 
the fourth. 

Thorax.—Dorsum, except the small bare spot on the very center of 
the disc, sometimes clothed entirely with yellow pile, sometimes with 
a black spot on the disc and sometimes with a distinct, though poorly 
defined, black band between the bases of the wings; mesopleura usu- 
ally covered with yellow pile to, or nearly to, the bases of the legs, 
but sometimes with their entire lower half dark; metapleura with con- 
siderable yellow pile or entirely dark; sides of the median segment 
dark, sometimes with a few light hairs admixed; extreme sides of the 
metanotum sometimes entirely dark, but generally with considerable 
yellow pile. 

Abdomen.—Dorsum: segment one dark in the middle and usually 
with more or less yellow pile on the sides, but sometimes entirely dark ; 
segment two dark; segment three dark, but usually with considerable 
yellow pile on the sides of its apical border; segment four, except 
some black pile on its very middle portion, covered with yellow pile ; 
segment five dark, but often with considerable ferruginous hair on the 
sides; segment six strongly pointed at its apex and usually bearing light 
brownish-ferruginous pubescence over a considerable portion of its 
surface, this pubescence being very thick and matted about the very 
apex. Venter dark, sometimes with a few scattering yellowish or ferru- 
ginous hairs. Hypopygium very pointed at apex, its lateral carinz 
rather strongly elevated and coming together posteriorly somewhat in 
front of the apex of the segment; the apical portion bearing a con- 
siderable amount of yellowish-ferruginous pubescence, and the very tip 
usually extending distinctly beyond the tip of the last dorsal segment. 

Wings.—Considerably stained with brown, the fore pair usually 
darkest in the region beyond the veins. 

Legs.—Mostly dark; the hind metatarsi fully three times as long as 
their greatest breadth, their hind margins slightly arcuate. 

Dimensions.—Length, 12mm.tol6 mm. Spread of wings, 29 mm. 
to 38 mm. Width of abdomen at second segment, 6} mm. to 9 mm. 
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Habitat.—I have records of this species as follows: Maine 
(Orono), Massachusetts (Amherst—a single 9 ), New Hamp- 
shire (Webster, Durham, Crawfords, Mt. Washington and 
Conway), New York (Ithaca), Washington (Mt. Rainier), 
British Columbia (Kaslo and Metlakatla) and Alaska (Nush- 
agak and Sitka). It belongs mainly to the Boreal region, 
but it runs over into the Transition Zone somewhat. Exten- 
sive collecting will probably extend the range of habitat 
given above considerably. Inthe West, it will probably be 
found to range south into Colorado and Northern California. 
In the East, it seems to be about as common as ashtonz. It 
is surely present in Vermont. 

I am strongly of the opinion that ferzald@ is the female of 
tricolor. I have evidence to support this opinion as follows: 


1. Both fernalde and tricolor, as shown by their structure, are with- 
out any very close allies in the New World, and they are the only spe- 
cies which appear to stand thus isolated. 

2. They have about the same range of habitat, though “7color has 
been taken in Colorado while fernald@ has not. 

3. The fernaldé females alone ever have a touch of ferruginous pile 
on the sides of the fifth dorsal abdominal segment to correspond with 
the pile of the same color on the apex of the abdomen of the ¢ricolor 
males. 

4. The closest allies of ferualde known to me are the females of 
the European species, P. guadricolorand P. globosus, and the males of 
those same two species are the closest allies of ¢ricolor, as shown by the 
descriptions, figures of genitalia, etc. of Schmiedeknecht (Apid. 
Europ., 1882, pp. 406 and 409 and Tab. 14, figs. 4,5 and 6). There 
are specimens of both sexes of both guadricolor and globosus, labeled 
by Schmiedeknecht, in the collection of the Massachusetts Agricultural 
College and I have compared them carefully with specimens of /er 
nalde and tricolor. I find, by this comparison, that both guadrt- 
color and globosus, especially the former, are closely allied to both 
tfernalde and tricolor. While I was unable to dissect any of these 
specimens of either guadricolor or globosus, on account of their value 
as authentic specimens, the genitalia of one of the guadrico/or males 
were protruding from the end of the abdomen and I was thus enabled 
to compare even the genitalia of this species with those of ¢rico/or 
They are very similar, as Schmiedeknecht’s figure shows. While 
guadricolor and globosus both differ noticeably, in some respects, in 
coloration from /ferna/de and tricolor, they all agree in a tendency to 
have some ferruginous pile on the apical portion of the abdomen. 
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I will here give the name Pszthyrus quadricolor var. con- 
finis, new name, to the variety of Pszthyrus guadricolor which 
Schmiedeknecht (Apid. Europ., 1882-1884, p. 407) called cztr7- 
nus, the name cztrinus having been preoccupied by Smith’s 
species (Catal. Hymen. Brit. Mus., II, 1854, p. 385, n. 7), 
which I have classed as the male of Jaboriosus (F.). 


Psithyrus tricolor Franklin. 


Apathus insularis Cresson, Proc. Ent. Soc. Phila., II, 1863, p. 113, 
o&, var.c. (Probably misidentification.) 


? Pstthyrus “‘ Ashmead, Proc. Wash. Acad. Sci., IV, 1902, p. 130 
(pars). 
? aM iy Ashmead, Hym. of Alaska, 1904, p. 136 (pars). 
ut tricolor Franklin, Trans. Amer. Ent. Soc., XXXVII, 1911, 
p: 167. -c. 


Readily identified by tts group characters. 


Types.— Described from thirty cotypes, which are deposited 
in the following collections: United States National Mu- 
seum, Massachusetts Agricultural College, Museum of Brook- 
lyn Institute, New Hampshire College, Entomological So- 
ciety of Ontario, Leland Stanford Jr. University, Colorado 
Agricultural College, American Entomological Society, and 
the private collections of Mr. J. C. Crawford, Prof. T. D. A. 
Cockerell, Mr. P. G. Bolster, Boston, Mass., and Mr. H. L. 
Viereck. 


Female.—I believe that fernald@ is the female of this species. See 
the discussion under fernalde. 

Male. Head.—Face black, sometimes with a touch of yellow pile 
above the bases of the antennz; occiput with a triangular patch of 
yellow pile; cheeks dark. Malar space nearly as long as its width 
at the apex, nearly one-fourth as long as the eye. Clypeus clothed 
with black pile. 

Thorax.—Dorsum yellow, with a usually poorly defined black band 
between the bases of the wings, or at least with a large black spot on 
the disc (when a distinct band is present, it usually extends back, in 
the middle, onto the middle of the scutellum); mesopleura usually 
covered with yellow pile to the bases of the legs, but sometimes with 
their lower portions dark; metapleura sometimes dark and sometimes 
yellow, but usually with considerable yellow pile; sides of the median 
segment sometimes entirely dark, but usually with considerable light 
pile admixed. 
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Abdomen.—Dorsum: segment one entirely or mostly yellow; seg- 
ment two sometimes entirely yellow, sometimes yellow in the middle 
with a black spot on each side, and sometimes entirely black; seg- 
ment three entirely yellow, yellow on the sides and more or less black 
in the middle, or even nearly or entirely black; segment four yellow; 
segment five black, sometimes with a slight sprinkling of yellowish or 
ferruginous hairs; segment six often entirely clothed with ferruginous 
pile, but frequently with more or less black pile on the basal portion; 
segment seven with ferruginous or yellowish-ferruginous pile. Venter, 
at least on the sides, with considerable yellow pile. 

Genitalia.—Outer spatha (fig. 54) with side and hind margins 
outcurved; the anterior margin deeply, broadly and evenly incurved ; 
the ventral surface with a patch of scattering long hairs on each side 
of the middle. Inner spatha (fig. 146) with apical portion unusually 
narrow for its length; the margin rounded at the apex; ventral sur- 
face rather heavily clothed with moderately long and mostly branched 
hairs on the sides and apex of the apical portion; an oval fenestra 
usually present on each side of the middle line, about half-way from 
the front margin to the apex. Claspers and sagitte as already de- 
scribed for the group. 

Wings.—Somewhat stained with brown, often subhyaline; the fore 
pair usually darkest in the region beyond the veins. 

Legs.—Mostly dark; the trochanters and femora often with consi- 
derable yellow pile; tibize and the very tips of the femora often with con- 
siderable ferruginous hair; the tarsi with more or less ferruginous 
hair. 

Dimensions.—Length, 10} mm.to 14mm. Spread of wings, 25 mm. 
to 32 mm. Width of abdomen at second segment, 5} mm. to 7 mm, 


Habttat.—I have records of this species as follows: Alaska 
(Fort Wrangle, Juneau, Sitka and Fox Point), Alberta 
(Banff), British Columbia (Metlakatla), Washington (Olym- 
pic Mountains), Colorado (Ward and Pagosa Peak), New 
York (Brant Lake and Otto), Nova Scotia (Weymouth—P. 
G. Bolster collector) and New Hampshire (Durham, Web- 
ster and Mt. Washington). It is probably also present in 
the following states: Oregon, northern California, Idaho, 
Montana, Wyoming, Utah, North Dakota, Minnesota, Wis- 
consin, Michigan, Vermont, Maine and possibly parts of 
Massachusetts and Pennsylvania. It probably also ranges 
throughout a considerable portion of Canada, from the At- 
lantic to the Pacific Ocean. It is mainly a Boreal species, 
but it runs over into the Transition Zone somewhat. 
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Addenda and Corrigenda. 


Page 179, line 22, for “‘ conuection’’ read ‘‘ connection.’’ 


ce 


184, 
185, 


186, 
187, 
187, 
187, 


188, 
188, 
192, 
193, 


196, 
197, 


198, 
198, 
198, 
199, 
199, 


200, 
201, 
203, 
203, 
207, 
207, 
208, 
208, 
209, 
211, 
214, 
215, 
216, 
217, 
218, 
218, 
218, 


line 24;;for *“on the’ vead ‘“of.?” 
line 10, for ‘‘ with hair without’’ vead ‘‘ with hair on their 
outer sides.”’ 

line 26, for ‘‘ ferristris’’ read ‘‘ terrestris.’ 

line 17, after ‘‘ Sumatra’’ zzser¢ ‘‘ and.’’ 

line 19, after ‘‘ Corsica’’ zzsert¢ ‘‘ and.’’ 

line 30, after ‘‘ Psithyrus brasiliensis’’ insert ‘‘(record doubt- 

fale? 

line 25, for ‘‘ habitat ’’ read ‘‘ habitats.’’ 

line 27, for ‘‘ habitat’’ read ‘‘ habitats.’’ 

line 4 in ‘‘Species’’ column, for ‘‘ervidus’’ vead ‘‘ fervidus.’’ 

line 3 in ‘‘ Species ’’ column, for ‘‘ mpatiens’’ read ‘‘ impa- 
tiens.’’ 

line 45 in ‘‘ Species’’ column, for ‘‘ vollucelloides’’ read 
‘* volucelloides.’’ 

lines 7, 15 and 19 in ‘‘Species’’ column, for ‘‘ vollucelloi- 
des’’ read ‘‘ volucelloides.”’ 

line 15, for ‘‘ Bombus’’ read ‘‘ Bombide.’’ 

line 15, before ‘‘ new’’ izsert ‘‘ valid.”’ 

last line, omit ‘‘ and also in Greenland.’’ 

line 5, before ‘‘ Upper’”’ zzser¢ ‘‘ Lower and.’’ 

line 29, for ‘‘are pretty certain indications’’ read 

pretty certain indication.’’ 

line sietone andi 7d one 

line 2, for ‘‘ habitat’’ read ‘‘ habitats.”’ 

line 3, after ‘‘clover’’ zusert ‘‘seed.”’ 

line’8, for ““of”’ read “to.” 

line 31, place a comma after “‘ classified.’’ 

line 32, place a comma after ‘‘ pile.’’ 

line 22, after ‘‘is,’’ zzsert¢ ‘* proportionately.’’ 

line 37, after ‘‘ eyes,’’ zzsert ‘‘.).”’ 

line 35, for ‘‘ taxomomic ”’ vead ‘‘ taxonomic.’’ 

line 26, after ‘‘ usually,’’ zzser¢ ‘‘long.’’ 

line 1, for ‘‘tubercule’’ read ‘‘tubercle.’’ 

line 4, for ‘‘ beardered’’ read ‘‘ bearded.’’ 

line 5, for ‘‘ forms’’ read ‘‘ form.”’ 

line 31, for ‘‘ Agriculure’’ read ‘‘ Agriculture.’’ 

line 12, after ‘‘ mesothorax,’’ zzser¢ ‘‘in front.’’ 

line 13, after ‘‘ propodeum,’’ zzser/ ‘‘ behind.”’ 

line 32, for ‘‘ conneets’’ read ‘‘ connects.”’ 


ee 


isa 
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Page 219, line 10, after ‘‘ having,’’ zzsert ‘‘ apparently.’’ 


ce 


220, line 5, for ‘‘ nestigial neutral’’ read ‘‘ vestigial ventral.’’ 

221, line 34, for ‘‘ bulk-like’’ read ‘‘ bulb-like.’’ 

223, line 30, for ‘‘ apical portions of their outer surfaces’’ read 

‘‘ ventral surfaces of their apical portions.’’ 

224, line 37, for ‘‘ has’’ read ‘‘as.’’ 

225, line 2, for ‘‘ projection ’’ vead ‘‘ projections.”’ 

225, line 33, for ‘‘ overlays’’ read ‘‘ overlies.’’ 

227, line 22, for ‘‘ unclosed’’ read ‘‘ open.’’ 

231, line 34, after ‘‘inner,’’ zzser¢ ‘‘ one.”’ 

232, line 4, place comma after ‘‘ metatarsus.’’ 

232, line 31, for ‘‘ abdominal segments ’’ read ‘‘ abdomen.’’ 

233, lines 33, 35 and 37, for ‘‘in’’ vead ‘‘on.’’ 

234, lines 1 and 5, for ‘‘in’’ read ‘‘ on.’’ 

238, line 3, for ‘‘numbers, but, while’’ read ‘‘numbers. While.’’ 

238, next to last line, omit semi-colon. 

239, line 5, for ‘‘fed’’ read ‘‘ feed.’’ 

241, line 25, after ‘‘squame,’’ zmzsert ‘‘the volselle bearing well 

developed apical projections.’’ 

242, line 30, place comma, instead of semi-colon, after first ‘‘pile.’’ 

244, line 18, for ‘‘ front’’ read ‘‘ vertex.’’ 

245, line 40, for ‘‘ it’’ read ‘‘its.’’ 

245, line 45, for ‘‘front’’ read ‘‘ vertex.’’ 

246, line 2, for ‘‘ front’’ read ‘‘ vertex.’’ 

247, lines 11 and 14, for ‘‘ front’’ read ‘‘ vertex.”’ 

247, line 14, omit ‘‘from.’’ 

247, line 41, place comma, instead of semi-colon, after ‘‘large.’’ 

247, lines 42 and 45, for ‘‘front’’ read ‘‘ vertex.’’ 

248, lines 28 and 30, for ‘‘ front’’ read ‘‘ vertex.’’ 

248, line 42, for ‘‘terristris’’ read ‘‘ terrestris ”’ 

250, line 5, place comma, instead of a semi-colon, after ‘‘marked.’’ 

252, line 19, omit ‘‘are.”’ 

252, line 20, for ‘‘ bear’’ read ‘‘ with.’’ 

244 to 255. In the tables, the meaning will be more clear if, for 
such expressions as ‘‘second abdominal segment covered 
above,’’ substitutions be made reading like this, ‘‘ second 
dorsal abdominal segment covered.”’ 

254, line 7, place comma, instead of semi-colon, after ‘‘large.”’ 

254, line 9, place comma, instead of semi-colon, after ‘‘ small.” 

255, lines 2 and 5, for ‘‘ the length of’’ read ‘as long as.” 

258, line 9, after “‘ space,”’ zzser¢ ‘‘ nearly.”’ 

264, line 2, omit ‘‘ fulvo-.” 

270, line 13, replace the semi-colon with a comma. 

274, line 26, for ‘‘ Lowell” read ‘*: Lovell.” 

276, line 1, for ‘‘lower’’ read “‘ ventral.”’ 

276, lines 2 and 3, omit ‘‘and occidentalis.” 


Eee 
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Page 277, lines 32 and 33, omit ‘‘When viewed from in front,” and 


oe 


begin sentence with ‘‘ As.”’ 

278, lines 19 and 20, omit ‘‘the anterior border of yellow pile with 
a few black hairs intermixed.”’ 

278, line 22, after ‘‘ notched,” zzser¢ ‘‘ with an inconspicuous in- 
dentation.”’ 

279, line 5, for ‘‘margins’’ read ‘‘ margin.”’ 

279, line 15, for ‘‘ middle; surface’’ read ‘‘ middle, it’s surface.”’ 

280, line 9 from the bottom, for ‘‘ character’’ read ‘‘ characters.”’ 

282, line 2, substitute a semi-colon for the colon, 

282, line 9, for ‘‘ above’’ read ‘‘ dorsal side ”’ 

282, line 4 from the bottom, omit ‘‘1887”’ at the end of the line. 

283, line 11, for *‘ Lowell’’ read “‘ Lovell.” 

284, lines 22 and 23, for ‘‘ upper ends of metapleura’”’ read “‘ ex- 
treme sides of metanotum.”’ 

289, last line, for ‘‘ downward” read “‘ yventrad.” 

ZOU intent for) Ve 2 7ead wl Niece 

291, line 4 from the bottom, after ‘‘ posterior,’ zzser¢ ‘‘ border 
bending.” 

291, last line, for ‘‘puelra’’ read “‘ pleura.” 

292, line 11, for ‘‘ enitrely”’ read *‘ entirely.” 

307, line 6, for ‘‘ Head. Male.’ read ‘‘ Male. Head.’’ 

310, line 3, for ‘‘880’”’ read ‘‘ 1880.”’ 

311, lines 1 and 2, for ‘‘Mass. Second edition, Cresson’’ read 
‘*Mass., second edition; Cresson.’ 

312, line 21, for ‘‘ lower’’ read “’ ventral.” 

312, line 23, for ‘‘ above’’ read ‘‘ dorsal side.”’ 

314, line 22, for ““respected’”” yéad “‘ rejected.” 

319, line 9 from the bottom, for ‘‘ 1006”’ vead ‘‘ 1906.”’ 

322, line 16, omit ‘‘ most.”’ 

322, last line, after ‘‘ Pacific,’’ zzsert ‘‘ or Rocky Mountain.”’ 

326, line 27, for ‘it is wide’’ read “‘ its width.”’ 

327, line 19, for ‘‘ above’’ read ‘‘ dorsal side.’’ 

327, line 25, for ‘‘ either those of ’’ read ‘‘ those of either.”’ 

328, line 13, after ‘‘ Franklin,’’ zmsert ‘‘ B. edwardsii Cresson.”’ 

328, line 13, for ‘‘both’’ read ‘‘ all.’’ 

329, line 14 from the bottom, after ‘‘ye//ow,’’ insert ‘‘or whitish.” 

333, line 24, for “‘ferrugionus’”’ read ‘‘ ferruginous.”’ 

333, line 29, for ‘‘ Mantana’’ read *‘Montana.’’ 

337, line 2, omit ‘‘sharp.”’ 

338, line 3, place interrogation point after ‘‘ America.” 

346, line 13, for ‘‘ rounded ” read ‘‘ outcurved.’’ 

346, line 22, omit ‘’ strongly.’”’ 

346, line 23, for ‘‘ above’’ vead ‘‘ dorsal side.”’ 

351) line 1 fer “ipiles/iread “pile.” 
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Page 351, line 18, for ‘‘ rounded, central’”’ read ‘‘ outcurved ; centra).” 


ce 
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351, line 22, replace the colon with a comma. 

363, next to last line, replace the semi-colon with a comma. 

366, line 25, for ‘‘ Thorx ’’ read ‘‘ Thorax.”’ 

371, line 8, omit ‘‘ Metlakatla.’’ 

371, line 9, for ‘‘including Vancouver’’ read ‘‘ Vancouver and 
Metlakatla.”’ 

375, line 9, omit ‘‘ variable.”’ 

380, line 11 from the bottom, for ‘‘in’”’ read ‘‘ on.”’ 

381, line 24, for “‘ flagella’’ read “‘ flagelli.’’ 

384, line 15, for ‘‘is’’ read ‘‘ are.”’ 

384, line 16, omit ‘‘most’’ and for ‘‘limit’’ vead ‘“‘ limits.’ 

384, lines 24 and 25, for ‘‘ or’ read ‘‘ and.”’ 

388, line 9, for ‘‘above”’ read “‘ dorsal side.’’ 

388, line 11, replace the colon with a comma. 

388, line 13, for ‘‘run”’ read ‘‘running.”’ 

388, line 15, insert ‘‘ shaft’’ before ‘‘ not.’’ 

403, line 12 from the bottom, for ‘‘ rounded”’ read ‘“‘ outeurved.”’ 

405, line 27, insert ‘‘about”’ after ‘‘are.” 

411, line 11 from the bottom, for “‘front’”’ read ‘‘ vertex.”’ 

426, line 14, for ‘‘ckeeks ’’ read ‘‘ cheeks.”’ 

427, line 2, for ‘“‘argely”’ read “‘ largely.” 
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